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INTRODUCTION TO VOL II. 


ALTHOUGH in our general introduction we have embraced the whole range of Animated Nature, still, in 
commencing our second volume, we deem it necessary, even at the risk of repeating ourselves, to make 
a few more brief observations. ‘Io commence with birds. 

In looking at one of these graceful creatures, say a hawk, or a pigeon, we sce that the general 
contour of its body is shaped like a boat, as being best adapted for making its way rapidly through 
the atmosphere. We see it clothed with feathers, and also that the anterior limbs are what we call 
wings acted upon by powerful muscles, which, beating the air, bear up the bird, and, at the same time, 
propel it forward. There is, however, another and less palpable arrangement connected with the flight 
of birds. This is found in the extension of the lungs by means of voluminous cells. The skeleton of a bird 
is, proportionately, exceedingly light, as all the larger bones are hollow—a circumstance contrary to what 
appears in the analogous bones of quadrupeds, These, therefore, may be considered as aérial reservoirs 
which give buoyancy to the bird. Nor is this all. There are various extensive membranous cavities 
between the skin and the muscles, along the throat and chest, which, with the hollow bones, communicate, 
more or less, directly with the lungs. These, again, donot stand free in the chest, as do those of mammalia ; 
but are attached to the dorsal portion of the spine, and fill up the hollows between the ribs at their 
junction with it. The design of the cellular apparatus appears, first, to effect a more perfect aération of 
the blood necessary to sustain the vigour of the muscles during rapid flight, when their energy is most 
required, and respiration, perhaps, irregularly performed; second, as tending to increase the relative 
lightness of the body in the air; for when the cells are distended, the surface of the body is enlarged, 
by means of a more rarefied and necessarily lighter air than the medium with which it is surrounded. 
However, a fuller description of the peculiar properties of birds is given in its proper place in the 
body of this work. 

Passing from birds to reptiles, how many singularities at once strike us! As specimens, we may 
select the tortoise, the lizard, the snake, and the frog. The contrasts are so startling, that we are ready 
to ask ourselves—Can such diversified forms be brought together under one great general group, or are 
they not rather examples of distinct classes? It may be observed, that many naturalists (and among 
them Mr. Bell and Mr. Grey) regard the frogs, newts, and other kinds, as a distinctive class, under the 
designation of Amphibia. On the other hand, Brongniart, Cuvier, and Oppel, bring the Amphibia, as 
an order or section, within the range of the reptiles. Again, between the long, garter-like snakes and 
the heavy war-clad tortoises, the distance 1s very great—much greater, indeed, than between any forms 
in the mammals and the birds ; greater even than between the elephant and the mouse, or the eagle 
and the humming-bird: indeed, almost as great as between the bird and the quadrupcd, excepting 
that the oviparous character of reproduction appears both in the snake and the tortoise, as it is with 
birds—a characteristic which brings them, in some degree, into relationship with reptiles. 

Without entering into any close analysis of the various modes of arrangement which different 
naturalists have adopted, let us take a general view of the common characteristics of these creatures, 
dividing them into tortoises (Cielunia), lizards (Sauria), serpents (Ophidia), and frogs (Amphibia). All 
are vertebrata, with cold, red blood of a variable temperature ; breathing by means of lungs—sometimes 
by branchial tufts or gills; the skin covered neither with hair nor feathers, but with solid shields, 
scales, horny plates, spines, or granules; otherwise naked: the heart consisting of two auricles and a 
ventricle. In reference to the outward auricular organ, some species have only an orifice, assuming 
different forms. In others there is merely a tympanic membrane, protected by a moveable valve. 
The limbs are variable, being four, or, in a few, two, and some have none; the appetite is. in general 
carnivorous ; sometimes, however, it is frugivorous ; whilst with a few of them their bite is certain death. 
A high temperature is most agreeable to their nature; and it is in the tropical regions that they are 
found tobe most abundant. This is the case both specifically and individually ; and they display forms of 
every size, as they de colours of the most dazzling beauty. 

Fishes next come under review: and of all kinds of vertebrate animals, there is no other class which 
presents so great a variety of food useful to man. Nor has Nature been niggardly in the manner in 
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which she has dealt, and continues to deal, out her supplies from the, bosom of the great deep. What 
are called the works of the fisheries, give employment to thousands of daring and industrious persons ; 
whilst the capital embarked in them is something enormous. Respecting the productiveness of the 
ocean, it is a fact, that during a favourable season, 100,000 mackerel are brought into Billingsgate 
Market, in London, every week; not to speak of cod and herrings, turbot, whiting, haddocks, eels, 
sulmon, and other sorts of fish. Turning from the fisheries of European nations, we may ask, how many 
tribes of savages consider fish as the staple of their subsistence? To the natives of Nootka Sound 
alone, fish, dried and smoked, may be regarded as the sole means of their existence. The roe, as they 
prepare it, forms what Captain Cook calls their bread, especially in winter. But we need not multiply 
instances, for they are endless. In the pages of this work will be found, fully detailed, the gnost 
interesting facts on record regarding the piscatorial tribes. ‘ 

Our next grand department comes under the title of Mollusca, the Heterogangliata of Professor 
Owen. The designation of Mollusca is that of Cuvier, and has reference to the general softness of their 
natures, or structures. This wide section includes the slugs, the conchiferous and tunicate molluscs, 
and the cuttle-fishes. Almost all of them present a development of the skin which covers the body, 
and which, more or less, resembles a cloak. Sometimes, indeed, it is reduced to a simple disc; and in 
some instances it meets, and, uniting, enwraps the form in a sort of sheath. In other cases it is 
hollowed like a sack, and occasionally exhibits the appearance of fins. Occasionally. however, the 
molluses are protected by shells of different form and colours; but many of them exist in an unpro- 
tected or nude state. ‘These may be regarded as a few of the wonders of the animal kingdom. 

Respecting insects (an articulate sub-kingdom), it has been said, by a great entomologist, that they 
are Nature's favourite productions, in which is combined all that may be esteemed as either beautiful 
and graceful, interesting and alluring, or curious and singular, in animal life. ‘I'o these the cunning 
hand of Nature has imparted the most delicate touches of her pencil. Nor has she been lavish only 
in the ornaments she has bestowed on these privileged tribes; for in other respects she has been equally 
prodigal of her favours. To some she has given horns, nearly the counterparts of those belonging to 
quadrupeds: others she has covered with bristles, or with spines; whilst many are invested with the 
richest, the rarest, and the most resplendent hues. These may, without a figure, be said to be encased 


in polished armour— 


‘‘ Like some stern warrior, formidably bright, 
Their steely sides reflect a gleaming light.” 


Such is the merest sketch of a few of the extraordinary peculiarities characteristic of various 
species of the animal kingdom, and which are as singular as they are beautiful; as wonderful as they 


are mysterious. : 
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THE ZEBU, OR INDIAN OX. 


THE Zebu has a large hunch of flesh on its shoulders, and, in some parts of Hindostan, is 
employed both as a beast of draught and burden. Under the saddle it will easily travel from 
twenty to thirty miles a day ; but its flesh, with the exception of the hunch, is not so palatable as 
that of the common ox, although, when salted, it is frequently imported into Great Britain. 
This animal has never spread far from its native region; and there is a variety, or, according to 
the opinion of some naturalists, only a selection from the species, held sacred by the Hindoos, 
and allowed to wander at their pleasure in the strects of Calcutta, and other cities. 

Besides the labours of agriculture, there is another purpose to which the strength and 
patience of the Zebu are applied. This is, to wander from place to place, bearing a Fakeer (a 
devotee among the followers of Mahomet), who has learned the impostures of the Hindoo, by the 
practice of which he raises himself to eminence, and acquires spiritual dominion over the weak, 
bigoted, and superstitious of his own faith. An Oriental Annual, containing the lives of the 
Mogul emperors, informs us, that from the Santons of earlier times, ‘‘ have sprung up among the 
Mohammedans of India, a race of religious enthusiasts unparalleled in the annals of superstition, 
for the influence which they possess over their followers. These impostors are far more notorious 
for their licentiousness than for their devotion. They not only extort alms by demanding them 
in the name of the prophet, but when these benefactions are not conceded to their expostulations, 
frequently obtain them by force. They often go in considcrable parties, and then their pretended 
solicitations for gratuities become positive robberies. As the devotees are never interfered with 
by the native authorities, they levy their contributions upon the unprotected passenger with 
perfect impunity. They may be constantly seen on their way to perform some religious 
ceremony—at which time they reap a rich harvest from the charities of the pious—mounted 
upon a Zebu, and clad in the costume of their vocation. This consists of undressed sheepskin, 
with the wool, or rather hair, outside. Round the neck are several rows of large beads; and 
the head is covered with a profusion of hair, never, according to the custom of the Nazarites 
among the ancient Jews, having been clipped from the hour of their birth. Though they profess 
humility to the very extent of its acceptation among all religious enthusiasts, nevertheless, 
conceiving it far more dignified to ride than to walk, they generally contrive to obtain from some 
pious follower, blessed with the gift of charity, a Zebu, which they adorn with certain orna- 
ments, that procure for the sacred beast a sort of religious veneration from all devout Mussul- 
mans, as well as for the greater brute by whom it is bestrode. A bell is always hung round 
the Zebu’s neck, which, like that of the bell-wether in England, keeps up a monotonous 
tinkling as the animal proceeds. Its hocks are likewise adorned with rings of horn.” 

To the north of the Himalaya Mountains, separating Hindostan from Central Asia, is another 
species of Ox, allied to the Zebu. This is the Yak, a domesticated animal, of which we do not 
know that there is a single specimen in Europe. It is the bull of Thibet, where it is found in 
both a wild and tame state, though principally in the latter. It is one of the chief sources of 
wealth among the Tartars, who have immense herds of it, and live almost entirely upon the milk 
of the cows. The hair of the animal being in great request, is sold to considerable advantage. 


The Yak exhibits all the characteristics of high breed and unmixed blood; its nostrils being 
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ately formed, with the round and smooth surface common 
s short, but arched; and as in the Brahminee Zebu, 


small and open; the nose small and delic 
This is covered with a large 


to animals of pure breed. The neck 1 
peculiar to Hindostan, there is a hump between the ‘shoulders. 1 
quantity of short curly hair, extremely soft, and of a texture very different from that which 


covers the other parts of the body. This soft fur (for such it, in reality, is) spreads over the 
shoulders, and continues, though less abundantly, along the back, extending to the root of the 
tail, which is composed of an enormous tuft of long hair, that almost reaches to the ground, and 
greatly adds to the handsomeness of this singularly beautiful animal. This appendage has a 
copiousness far beyond that of the one possessed by the largest English cart-horse ; not so long, 
indeed, but much thicker; while the hair is finer and more glossy, entirely enveloping the tail, 
and is a feature as ornamental as a fine head of hair is to a beautiful woman. In some of the 
species it is perfectly white, every other part of the body being black, with the exception of 
the soft fur which covers the hump, shoulders, and spine. This order. is frequently reversed, 
though, occasionally, the colours vary considerably ; but black with white is the most 


prevailing order. 
To the inhabitants of Central Asia, the Yak is nearly what the reindeer is to the Laplanders, 

supplying them with almost the whole of the necessaries of life. His habitat is among the 
mountains, which the smallness of his form, and the shortness of his legs, enable him to climb 
with ease. His long white tail is frequently dyed red, to form ornamental tufts in the caps 
of the Chinese. He is widely diffused over the loftiest plateaus, between the Himalaya and the 
Altai, the Bolor, and the Peling. If taken south of the Himalaya he soon dies, suffering 
. greatly from beat. Even in his native climate he spends much of his time in the water during 
the heat of the summer. ‘The atmosphere which appears to be to him the most congenial, 
is that which reaches below the freezing-point, when he buries himself in the snow, by the sides 
of the mountains, in search of food. 

_ In traversing the snowy passes of the Himalaya, it is usual, not only to ride on Yaks, but 
to despatch a few of them before the travellers, to perform the part of pioneers, by finding out 
the best path, and .treading down the snow. This seems to argue the possession of 4 more 
than ordinary amount of sagacity in the bovine species. They have, however, a re.-arkable 
instinctive power of, finding out the spots where they will not sink in the snow, over which 
they move with great caution, amusing themselves, at the same time, by grunting like so many 
pigs. They are also used as beasts of burden, and answer the purpose of the horse in 
transporting the natives over the rugged mountains, among which they dwell, as they possess 
not only great strength, but are remarkably sure-footed. They scarcely ever fall; but when 
this does happen on the steep declivities where they are generally employed, the accident is 
almost invariably fatal. Instances of this kind, however, are rare. 

The hide of the Yak is usually converted, by the herdsmen, into a loose outer garment, which 
covers the whole of the upper part of their bodies, hanging down to the knees, and proving a suffi- 
cient protection against the lowest temperature of the cold and desolate regions they inhabit. It 
furnishes them with a cloak by day, and a bed by night. The long hair, when carefully taken 
from the skin, is manufactured into a sort of tent-cloth, impervious to wet, and remarkably 
strong. The same material is made into ropes, which are much stronger than those composed 
of hemp ; whilst the tail is an indispensable appendage to the costume of an Indian court. It 
is used throughout India; and when not to be obtained in sufficient quantities, is very 
successfully imitated by the Hindoo artificer. It is also used as a chowry—a sort of whisk 
employed to keep off the flies and mosquitoes from the heads of those who can afford such a 


luxury. 
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THE LEOPARD. 


Tue Leopard is a beautiful animal. The variegated spots with which his skin is marked, and the 
flexible outline of his form, render him peculiarly adapted to excite the admiration of all who 
look upon him; but he has a stealthy step, a treacherous eye, and a gencral expression of face 
which, in no small degree, detracts from every other beauty by which he is characterised. He 
comes under the category of the Felide, and there is but onc of his tribe that has been broken-in 
so far as to be of some service to man. This is the chetah, which can be made an assistant in the 
chase. This species differs from the others of that extensive genus, inasmuch as its claws are 
only partially retractile, they never being entirely withdrawn, or hidden by the muscular action of 
the limb, as is the case with those of the lion, tiger, cat, &. The chetah is somewhat larger than 
the common Leopard, is slender in its form, and, altogether, is one of the most handsome and 
beautiful of the order to which it belongs. It is native to both Africa and Hindostan, where it 
is carried to the field in a small flat-topped cart, drawn by bullocks, generally with a couple of 
male attendants. Round the loins of the animal there is a strap, to which is attached a rope, 
fastened to the back of the cart. Its eyes are bandaged until it is brought into the ncighbour- 
hood of the object to be hunted, when the band is taken off. This is done at the distance of about 
«a hundred yards from the decr or antclope; for if taken off sooner, and the chetah set free, the 
prey would be certain to escape from its superior fleétness. No sooner, however, does the 
quadrupedal herd of game take the alarm, than it is unhooded, and its eyes uncovered, when, on 
perceiving the deer, it drops from the cart, and, with a stealthy, but rapid step, availing itself of 
every covering bush in its way, it advances so far as to cnable it to reach and be amongst the 
herd at a few bounds. Then comes the exhibition of its power. It singles out one from the 
herd, and runs it down, knocking it over by a blow from its paw, and immediately seizing it by 
the throat. The attendants must now exert their utmost celerity to be up with it, to disen- 
gage it from its prey, and present it with a ladleful of blood, or the chetah would not 
quit its hold until it had satiated itself with the sanguineous liquid of the animal which had 
fallen a victim to its instinctive sagacity and power. If the chetah is unsuccessful in capturing 
its prey, it returns, sulkily, to the cart and its keepers, to wait for another opportunity. This is, 
perhaps, the most extraordinary part of its performance—to sce it voluntarily returning to 
captivity, when the power of escaping to the jungle has just been placed within its reach. 
Hunting the Leopard in India is a favourite sport with those who are fond of the field, and 
who take delight in scenes of unusual excitement. With many of the officers of her majesty’s 
regiments, stationed in that peninsula, it is an amusing pastime; and though always attended 
with more or less danger, it does not deter them from entering upon it with spirit and energy. 
Captain Skinner narrates the incidents of a hunt in which he was engaged. ‘‘On the 11th of 
February,” he says, ‘‘ my friend, Dr. R——, and myself, had just returned from Baoutah, sixteen 
miles distant, where we had been partridge-shooting, when we received information from some 
of the inhabitants of Sanson, a village close to this, that a Leopard had taken up his quarters 
amongst them, and hdd wounded four or five men. On arriving at the place, about halfa mile 
from my house, a small sugar-cane plantation, about fifty or sixty yards square, was pointed out 
as the spot where the Leopard then was. The plant was upwards of five feet high, and very 
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thick ; so that it was impossible for me, on entering it, to see more than a foot before me. I 
therefore directed two or three Sheekarees, who were present, to fire into it, and made others 
pelt it with clods of earth, whilst I took up my station at one corner, that I might have the 
command of two sides of the plantation, R—— standing at a short distance with his spear, 
prudently declining any attack on his part. We continued the pelting and firing (sometimes 
with ball) for, I think, full half-an-hour, but nothing moved; and as we had not been able to get 
a sight of any of the men said to have been wounded, began to think it a hoax, when four of the 
Salt Agency Sepoys came up. I told them that I thought the whole account was false, and that 
I did not ‘believe any Leopard had been near the place. The old jemadar—a very thin, spare 
man, dressed in an old red jacket, large enough for two of his size, and a pair of very light, very 
short pantaloons, which displayed most beautifully his drum-stick legs, that appeared to vie with 
each other in point of crookedness—believing what I said, immediately drew his sword, and, 
making himself up for mischief, gave the words—‘ Fix bayonets—port arms—march "’ ‘and 
falling-in on the right of his men, dashed into the plantation in a style that would have 
excited the risible faculties of the most grave. On they went, and had passed through three- 
parts of the sugar-cane, when, to my great astonishment, they called out—* Hie! Sahib! hie !’ 
I immediatcly followed them, accompanied by two of my servants with spears, one on each 
side of me; and the Sepoys having fallen back a little, we advanced in a tolerable line. In a 
few seconds the Sepoy on my left fired: up sprung the animal, and charged him most furiously. 
He. brought down his bayonet, but it was uscless, for in a moment it was unfixed, and he received 
a few scratches on his right thigh. In another second or two the brute had passed me, brushing 
my left leg, and sprung upon the back of a man that was running away. I now saw that it 
was a Leopard: some time, however, elapsed before I could get a shot at him. A number of 
natives had followed me into the plantation; who, the moment the animal was roused, knew 
not, in their fright, which way to run, so that they were constantly, one or other of them, 
overtaken or mct by him; and I had repeated views of him mounted on the back or shoulders of 
some poor fellow. I desired my servants to stand ‘quietly by me, which they did; and, after 
charging in various directions without once leaving the sugar-cane, we heard him coming down 
upon us. I fully expected to gct a shot now; but, no! Again he passed close to mc without my 
being able to sce him. Tie did not, however, get far before I caught him making a spring at one 
of the natives; and although the man was in a direct line with him, I did not hesitate to risk a 
shot, secing him commit so much punishment. I, fortunately, hit him on the back, which 
appeared to sicken him a little, for he ran out of the plantation, on the side where R was, as 
if looking for some place to make his escape ; but perceiving so many people, slunk in again, and 
remained quiet. I now went out, and reloading the barrel I had discharged, walked along that 
side of the sugar-cane where he had stopped, and shortly observed him on the edge of it, about 
ten or twelve yards from me, growling and creeping along with his belly almost touching the 
ground, as if about to make a spring on a Sepoy a short distance from him. A second ball, which 
I gave him in the head, finished him.” 

After the tragedy had thus been acted out, Captain Skinner found that the shot which the 
Sepoy first fired had grazed one fore leg; and the skin, one of extreme elegance, measured six 
fect six inches from the point of the nose to the tip of the tail. More than once had he sprung 
from the back of one man on to that of another, without touching the ground; whilst seven men 
and one boy had all been, more or less, wounded by him. The danger incident to this species of 
sport nceds no comment ; yet it has its supporters, and cven its lovers. 
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THE ZEBRA, OR QUAGGA. 


IN a.wandering humour we transport ourselves to the extreme point of Southern Africa, known 
in former days as the Cape of Storms, but now as the Cape of Good IIope, discovered in 1487, 
by Bartholomew Diaz, a Portuguese. Passing over a peninsula of some thirty miles long, we 
enter upon a country which, in its primitive state, could not have been particularly tempting to 
its first European visitors. Time, intelligence, and industry, however, are capable. of changing 
the physical aspects of nature. The hand of man is as able to make the fertile plain a barren 
waste, as to make the barren waste a fertile plain. As we proceed inward, the levels gradually 
rise before us, whilst we behold three chains of mountains running from east to west. But we 
see no very extensive portions of fertile land, although there are whole districts remarkably 
arid, and totally destitute of vegetation. On the banks of the rivers, however, there are wide 
patches of rich soil, the result of irrigation ; but the country is designed to be the habitation of 
the herdsman rather than that of the agriculturist. It is with the huntsman, however, that we 
have herc to do 

Amongst the singularities in the natural history of this country, is one which has excited 
no small dcgrce of interest among the admirers of the equine genus. We allude to those 
beautiful animals the Zebras, or the Quaggas, of which there are several specics exclusively 
belonging to this pertion of the globe. In elegance of form, beauty of coiour, freedom of action, 
and natural spirit, they far surpass even the horse; yct, except as food, they have hitherto been 
useless to mankind. Like the wild ass of Asia, they have been unsubdued, and still continue 
free. In describing the hunting of the wild ass in Mesopotamia, Xenophon informs us, that 
during the march of the younger Cyrus, it was hunted for its flesh, which tasted like that of the 
red dccr, but was more tender. Both the Persian and the Tartar still hold the ass in high 
favour, and hunt it in preference to almost every othcr kind of game. A similar taste is 
exhibited by the natives of Southern Africa for the flesh of the Zebra; and even the lion, which 
has, in his way, a dainty taste, prefers it to many species of the antelope. In the time of 
Xenophon, it was remarked that the ostrich delighted to associate with the wild ass; and, in 
our days, it has been observed by African travellers, that a similar predilection exists between the 
Quagga and that animal. } 

In the language of the Hottentots, the word Zebra has no existence, the name of Quakka 
being applied to both the Equus Quagga and the Equus Zebra. The former is characterised by 
its having many stripes on the head and fore-part of the body; whilst the latter is striped over 
the head and the whole of the body, but the Icgs are white. The Paard (wild horse) has 
stripes on every part of its form, cven down to the hoof. This animal is denominated as the 
Dauw (pronounced like dow in dower) by the Hottentots. The Zebra and: wild. Paard, or 
Dauw, are further distinguished from each other by the stripes, or rzbbons, of the Zebra being 
brown and white, and the brown being what may be described as double, as there is a paler 
stripe within the deeper brown; whilst the Paard is regularly covered with well-defined black 
and white stripes. ‘Thereis yet another distinction. This consists in the Zebra being more a 
rover over the plain, and the Paard, designated by Mr. Burchell the Equus Monlanus, a climber 
of the mountuins. The Paard, however, does not habitually or constantly confine itself to the 
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Highlands, but may be found on the plains that skirt them; although, when pursued, it seeks a 
refuge in its native heights. When flying in troops (for they are both gregarious), these animals 
have a fine appearance. Surveying a scene of this kind with a pocket telescope, Mr. Burchell 
speaks of the clean, sleek limbs of the Zebra “ glittering in the sun,” and as presenting ‘a 
picture of great beauty.” 

As there are at least five species of these beautiful animals existing in Africa, it must 
necessarily be a question of great interest as to the practicability of their being reduced to a 
state of useful domestication, like their congeners, the horse and ass. An opinion has been 
entertained, that, by judicious management, this might be accomplished. We know not 
whether one has been submitted to the taming powers of Mr. Rarey; but the object to be 
obtained would be worth a trial: however, in the Catalogue of the South African Museum, 
which had an existence a goodly number of years ago, we find a specimen thus described, 
under the head of Equus Burchellii :—‘ This is the young of a species intermediate between 
the common South African Quagga and the Zebra, which was found occurring in herds 
in every district north of the Orange river. In the districts south of the river, on the other 
hand, it*is very rarely met with, its place in the colony being supplied by the Equus Quagga 
of Linneus. It is an animal that admits of being tamed, to a certain extent, with considerable 
facility ; and occasionally a half-domesticated specimen is exposed for sale at Cape Town, with 
a rider on its back. The persons, however, who have had most opportunities of becoming 
acquainted with its character, regard it, even in the most tractable state to which it has yet 
been reduced, as wicked, treacherous, obstinate, and fickle.” Thus, so far, as yet, like the 
description of the wild ass in the Scriptures, the Zebra “ scorneth the multitude of the city, 
neither regardeth he the cry of any driver. The range of the mountain is his pasture, and he 
searchcth after every green thing.”’ 

Africa is abundantly supplied with all the higher ordcrs of animal life, and possesses a 
larger number of mammalia peculiar to it, or such as are found only within its limits, than any 
other division of the globe. It even surpasses Asia in this department of the animal kingdom. 
In fact, it is affirmed that more than one-fourth of the total mammalia with which naturalists 
are acquainted, exist in this continent; and of these, less than a sixth portion are common to 
Africa and the other continents. ‘The zoology of Africa is particularly rich in the carnivorous, 
ruminating, pachydermatous, and quadrumanous orders of animal life. Of antelopes there are 
no fewer than sixty specics, mostly spreading themselves over the southern part of the continent. 
The giraffe, of which we have spoken elsewhere, is peculiar to this continent, and ranges from 
the banks of the Garcip to the southern borders of the Sahara, although it is not found in the 
western coasts. Within the outlying districts of the Cape Colony several species of wild buffalo 
are abundant; and in most parts sheep and goats are very plentiful. These, however, may not 
be indigenous. Both in Bombay and near the Cape of Good Hope—at the opposite extremities 
of the continent-—are found sheep with broad, fat tails, of dimensions so enormous as sometimes 
to weigh from ten to thirty pounds. 

It is in the central and southern regions, more especially in the arid plains in the vicinity of 
the river Garcip, that the Zebra, Dauw, and Quagga mostly abound, as the forms of vegetable life 
which pervade these localities are most suitable to their wants. In Southern Africa, heaths, 
aloes, crassulas, cuphorbias, stapelias, and plants in general, with slender, wiry roots, and thick, 
fleshy leaves, are plentiful. All these thrive in an arid soil, deriving their nourishment rather 
from the dews than from the moisture of the ground; and in its numberless varieties of the heath 
tribe—many of them remarkable for their beauty—the extreme southern part of Africa is 
especially deserving of notice. 
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ACCORDING to the arrangement of Baron Cuvicr, the Sloth belongs to the order of quadrupeds 
called Edentata, or toothless; but from this it must not be concluded that the animal is entirely 
destitute of tecth, as it is only deficient in cutting-teeth, the front of the jaws being bare. Of 
the species there are two, both natives of South America. The one Is called the Three-tocd, and 
the other the Two-tocd Sloth ; but in describing the habits of the one, you describe those of the 
other—there is so complete an identity between them. Formerly there were a great number of 
erroneous assertions made respecting these singular creatures; and it was not till Waterton, in 
his Wanderings in South America, was enabled, from actual observation, to observe their habits, 
that these were corrected. He informs us, that those who have written on the Sloth, have stated 
that ‘‘he is in a perpetual state of pain.” This, of itself, carries error on the very face of it, as 
nature produces no perfect animal to live in a perpctual state of pain. ‘These writers further 
state, that he is proverbially slow in his movements; that he is a prisoner in space; and that, as 
soon as he has consumed all the leaves of the tree upon which he has travelled, he rolls himself 
up in the form of a ball, and then drops to the ground. This would be a pretty trick of 
acrobatism, if it were true ; but it 1s not true. 

Condensing the account of Mr. Waterton, he says, that had the naturalists who have written 
the history of the Sloth, gone into the wilds, in order to examine his hannts and economy, they 
would have drawn very different conclusions respecting his habits. They would have learned, 
that although all other quadrupeds may be described while resting on the ground, the Sloth is an 
exception to this rule, and that his history must be written while he is in the tree. This singular 
creature, he says, 1s destined by nature to be produced, to live, and to die in the trees. He is a 
scarce and solitary animal, and, betng good food, is never, if possible, permitted to escape those 
who seck him, on account of the flavour of his flesh. He is an inhabitant of the gloomy and 
impervious forest recesses, where the snake, the scorpion, and the severely stinging ant have 
their abode, and where man can scarcely penetrate from the innumerable bushes and shrubs, 
which are covered with sharp points, and which hold possession of the soil. 

The white man is rarely the capturer of the Sloth. It is the Negroes and the Indians who 
generally catch him; and from this circumstance it need be no surprise that the accounts which 
have been given of his habits have not been detailed with the truth and accuracy of intelligent 
observation. Those who have written upon the animal have very likely had no intention of 
misleading the reader, although they have exaggerated its history, and supposed conditions 
which have no existence, from seeing the Sloth in situations in which it was never designed 
that he should be seen. 

The singularities of the animal’s formation are such as might readily suggest a very differcnt 
mode of life from that which he in reality pursucs. His fore-legs, or, more properly speaking, 
his arms, are seemingly by far too long, while his hind-legs are too short, and present the ’ 
appearance of being capable of bending almost into the shape of a corkscrew. Both the fore and 
the hind legs, from the manner in which they are joined to the body, cannot be used in a per- 
pendicular direction, nor are they adapted to support the animal on the ground, as are the bodies 


of other quadrupeds by their limbs. Hence his belly touches the earth, and the whole body 
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assumes the appearance of a vast encumbrance for the members which have to sustain it when 
placed upon the ground. But supposing that he was capable of supporting himself with the 
same facility as other animals, he would still suffer pain when placed upon the earth, as his feet 
are entirely destitute of soles, whilst his claws are long, sharp, and curved. If, therefore, the 
body had to be supported by the feet, the operation must be performed by the extremities of 
these, in the sume way as a man would have to do if he attempted to support his body on 
the ends of his toes and fingers. We are told that, were the floor of glass, or of a polished surface, 
the Sloth would actually be quite stationary; but as the ground is generally rough, with small 
protuberances upon it, such as stones, roots of grass, and other asperities, he moves his fore-limbs 
in all directions, as if seeking for something on which he might lay hold. Should he succeed in 
this, he draws himself forward, and in this way is enabled to travel onwards, but, at the same time, 
in such an awkward and slofhful a manner as to have suggested for it the name by which it is 
distinguished. Indeed, the looks and gestures which he exhibits in circumstances of this kind, 
are singularly expressive of the discomfort, if not the absolute pain, which he fecls; and as a 
sigh every now and then escapes him, the conclusion is naturally arrived at, that the poor animal 
is in a state of actual suffering. 

In his natural and wild state, the Sloth passes the whole of his life in trees, and never 
quits them unless he is forced, or by accident. He moves, rests, and slecps in a state of 
suspension from a branch. ‘To enable him to do this, he necessarily must have a very different 
sort of framework from that of any other quadruped with which we are acquainted. Hence his 
apparent malformation ; but instead of the Sloth dragging out a painful and miserable existence, 
and entailing the same upon his offspring, it is no more than rational to conclude that his enjoy- 
ments are quite cqual to those of other animals of the lower description; and that his extra- 
ordinary formation, and singular habits, are only additional proofs of the varieties of life to which 
the Supreme Being has thought fit to give an existence upon the surface of our globe. 

The hair of the Sloth is different from that of all other animals, being thick and coarse at 
tho extremity, and gradually tapcring to the root, where it becomes as fine as the thinnest 
threads of the spider’s web. His fur bears so strong a resemblance to the hue of the moss which 
grows on the branches of the trees, that it is very difficult to distinguish him when at resé. 
The Indians have a saying, that when the wind blows, the Sloth begins to travel. In calm 
weather he remains tranquil, perhaps from a dislike to cling to the extremities of the brittle 
branches, lest they should snap asunder with his weight whilst passing from one tree to 
another. As the wind rises, the branches of neighbouring trees become interlaced, when the 
Sloth rouses himself, and pursucs his journey with safety. In the forests in which he dwells, there 
is rarely a day of perfect calmness throughout. The trade-wind generally sets in at about ten 
o'clock in the morning; and thus the Sloth may start off after breakfast, and travel a con- 
siderable way before he feels inclined for dinner. ‘The pacc at which he proceeds is pretty good, and 
belies the name by which he is known to naturalists. One which Mr. Waterton captured is thus 
described, when placed upon a tree :—‘‘ We ascended with wonderful rapidity, and in about a 
minute he was almost at the top of the tree. He now went off in a side direction, and caught 
hold of the branch of a neighbouring tree: he then proceeded towards the heart of the forest. 
I stood looking at him, lost in amazement at his singular mode of progress. I followed him with 
my eye till the intervening branches closed in betwixt us, and then I, for ever, lost sight of the 
Sloth. I was going to add that I never saw a Sloth tuke to his heels in such earnest: but the 
expression will not do, for the Sloth has no heels.” 
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THE HOG. 


THE Wild Boar, though still indigenous to Africa and Asia, has long ago been exterminated in 
Britain. It still, however, haunts many European forests; whilst in America its place is supplied 
by the Peccari and other cognate genera, although it has been introduced there, and has 
multiplied over the whole of that continent. 

The multiplication of breeds, or varieties, in every specics of animal, is the necessary result 
of domestication and culture; cxperiment and discovery, with a view to improvement, being the 
results of man’s intelligence. Of the Hog there are many varicties, there being no fewer than ten 
perfectly distinct, in as many counties of England; while Ircland and Scotland boast of breeds of 
their own. The English breeds have been greatly improved by the introduction of the Chinese 
species, which differs from the European in the shortness of its legs and hair, and in its white and 
delicate flesh. The male is called a Boar ; those for stock, J/ogs; the female, a Sow. ‘The term 
Pz is applied to the young of cither sex; whilst the genus is designated Sire. The sow goes 
four months with young, and is extremely prolific, producing somctimes as many as twenty at a 
birth, although the average may be taken at cight or ten. Tl rom their diminutive proportions, 
compared with their dam, a large litter is seldom reared without the loss of three or four pigs, 
which are cither smothcred by thcir insensible mother lying upon them, or devoured by her— 
the animal being omnivorous, though giving the preference to vegetable food. 

The effect of food in tainting the flesh of many animals is well known. At ecrtain seasons 
the wild ducks of England are hardly fit to be caten, from their rank, fishy taste: the same 
applics to the heath-cocks of Germany, when the juniper-berries are abundant; and the American 
pheasants, when fed on the kalonia, have proved poisonous to those who had partaken of their 
flesh. On the other hand, Westphalian hams and Spanish Iog-meat are said to owe their peculiar 
excellence to the swine of these countrics being fed on mast, which the circumscribed forests 
of Great Britain now cannot, to any great extent, supply. It is affirmed that a peck of acorns 
a day, with a little bran, will make a Hog increase one pound in weight daily, for a couple of 
months together. Turkeys, pigeons, and other birds will fecd upon them. The craws of pheasants 
are often found stuffed with them; and Smith mentions, that a considerable nuinber were taken 
out of the crop of one, which, on being planted, grew. 
| As agriculture is one of the earliest arts, to follow the plough was esteemed a highly 
honourable, rather than a servile occupation ; and as farinaceous products came into cultivation, 
acorns gradually became the food of beasts, from having been that of man. Strabo tells us, 
that in his time Rome was principally supplied with Hogs fattened on mast in the woods of Gaul ; 
and, in former times in England, the same way of fattening these animals was resorted to. 
History informs us, that about the end of the seventh century, King Ina, among the few laws 
which he enacted to regulate the simple economy of his Saxon subjects, gave particular directions 
concerning the fattening of swine in woods, since then called paunaye, or pamnage. Injuring or 
destroying trees was by him made penal; and. those who did so clandestinely were fined thirty 
shillings (an immense sum in those days), the very sound of the axe being sufficient to convict; 
and the,man who felled a tree, under whose shadow thirty Hogs could stand, incurred a double 
penalty, and was mulcted in the sum of sixty shillings. Indecd, when large tracts of England were 
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covered with woods, the right of running Hogs in them was a common endowment of religious 
houses, and a valuable possession to private persons: thus Elphemus reserved the paunage of 
200 Hogs for his lady, as a portion of her dowry; and for this privilege, the peasants gave, as 
rent, one Hog in ten. Offa, King of Mercia, the assassin of Ethelbert, King of East Anglia, 
when he had conquered Lothaire, King of Kent, to atone for his sins, and more especially 
the blood shed in the achievement of his victory, gave a tract of land, comprising the village of 
Otford, near Seven Oaks, to Christchurch, Canterbury, for pasturing the archbishop’s Hogs, 
About the middle of the eleventh century, mast is particularly mentioned in a donation of Edward 
the Confessor ; and by the Domesday-Book, it appears that, in the time of William the Conqueror, 
oaks were deemed of little consequence, except for the food they afforded to swine, as the value 
of woods, in several counties, is estimated by the number of Hogs they would fatten. The 
survey appears to have been taken with extraordinary minuteness ; for, in some places, woods are 
mentioned “of one Hog.” ‘The rights of paunage were greatly encroached upon by the Norman 
princes, in their zeal to extend forests for the chase. This was one of the grievances which 
King John was obliged to redress in the charter respecting the liberties of the forest. 

The great advantage of rearing swine arises from the facility with which they fatten on 
almost any sort of diet. Where there are pigs no vegetable offal need be thrown away; and if 
the surrounding country be well wooded, acorns and mast are the best, as they are the 
most natural food. Everywhere, however, even in towns, the careful housekeeper will find 
nearly enough to keep a pig in the refuse which comes from her dwelling; whilst in large 
breweries, distilleries, and dairies, it is profitable to keep swine to feed on the scattered grains, 
the sour milk, and other refuse matter usually lying about such places. 

Pork and bacon are the names given to the flesh of swine, which is a favourite with 
multitudes of the human species. This is especially the case with bacon, which constitutes the 
larger portion of the animal food of the English and Irish agricultural population, and which is 
a wholesome and nutritious diet for all those who are engaged in hard labour in the open air. 
It is prepared from the flesh of swine of two or three years of age; and to be good, should be a 
mass of fat, with the smallest possible quantity of lean, which, when salted and cured, is both 
n hard and indigestible substance, alike innutritious and disagreeable; while the pure fat, when 
of a pearly hue, is as delicate a food as can be eaten. The finest portion of the fat is purified 
by melting and skimming, and is known by the name of /ard. 

In Northern America the pigs are turned into the woods by some of the farmers, who there 
leave them to themselves, to feed and fatten upon whatever they can find. In wandering through 
the primeval forests of Nova Scotia, the writer was, on one occasion, so unfortunate as to shoot 
one of these little creatures, mistaking it for something else, as it was mostly concealed by the 
bushes and underwood, which were thick between the stems of the larger trees. He was not long, 
however, in being made aware of what he had done, for the musical voice of the animal rose to its 
utmost height, as it seampered off, not much the worse for the few smal/ shot it received in its 
haunches. 

Besides the flesh with which the Hog supplies man, its small intestines are cleaned, and serve 
for the cases of sausages; its blood, mixed with meal, lard, and spices, forms the staple of black- 
puddings ; its hide is tanned for leather, and is much used for the seats of saddles; its bristles, 
or hair, is fabricated into brushes, and employed by shoemakers and saddlers to point the twine 
with which they sew the leather. ‘Thus is this animal nearly wholly utilised to supply the 
wants of civilised life. ‘ 
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Drawincs which have been discovered among the monuments of the ancient Egyptians, disclose 
the fact, that the Giraffe must have been, by them, considered a curiosity, as we sec it 
represented as forming the portion of an exhibition among lions, leopards, monkeys, and other 
wild animals. It must also have been well known to the ancients, as it was brought before the 
Roman emperors at the oelebration of their festivals and triumphs, performing, we imagine, 
its usual part of the /Vonder, before the eyes of gaping multitudes. Although this was 
unquestionably the case, Kuropeans knew little more of it than that such an animal had an 
existence somewhere in Upper Egypt, in Nubia, or Abyssinia. But Le Vaillant, the French 
traveller, shortly after his visit to Southern Africa, opened Kuropean eyes, not only respecting 
its real existence, but also as to its extraordinary appearance. It seemed to combine some 
of the propertics of the camel and the panther. Hence its name of Camelopard; a compound 
of two Latin words—Camelus, a camel, and Pardus, a panther. It belongs to the order 
Ruminantia ; but is a perfectly distinct genus, occupying a place between the antelopes and 
stags. At first, it was supposed that there was only one species of this animal; but it has 
been proved that there are two well-distinguished varieties, if not, in reality, distinct in species. 
The one is found in Upper Egypt, and the other in those countries lying north of the Cape 
of Good Hope. At Sennar, the butchers’ shambles are frequently supplicd with its ficsh, which, 
being young, is both tender and palatable; the older animals, on account of their strength, 
fleetness, and endurance, being rarely captured by the natives. 

The first run of the Giraffe is very rapid; the swiftcst horse, if unaccustomed to the 
desert, being all but incapable of overtaking it. The Arabs train their horses so as to make 
them acquainted with hunger and fatigue; milk usually serving them for food, and enabling 
them to make a very long run. When the Giraffe gains a mountain, it passes the heights with 
great rapidity, its feet being like those of the goat, enabling it to exhibit the greatest agility. 
It bounds over ravines with such fearful intrepidity and power, that, in such situations, no 
horse can compete with it. M. Thibaut, who, in 1835, supplied the Zoological Society of 
London with four beautiful specimens of this animal, says that, in its native state, it is fond 
of a wooded country. ‘The leaves of trees arc its principal food. Its conformation allows of its 
reaching their tops. The one of which I have previously spoken, measured twenty-one French 
feet in height, from the ears to the hoofs. Green herbs arc also very agreeable to this animal ; 
but its structure does not admit of its feeding on them in the same manner as our domestic 
animals, such as the ox and the horse. It is obliged to straddle; its two fore-feet are gradually 
stretched widcly apart; and its neck being then bent into a semicircular form, the animal is 
thus enabled to collect the grass; but, on the instant that any noise interrupts its repast, it 
quickly raises itself, and immediately takes to flight.” 

The Giraffe eats with great delicacy, taking only one leaf at a time; and, by means of its 
long tongue, collecting them from those trees from which it principally derives its subsistence. 
It rejects thorns; so, in this respect, it differs from the camel. It delights in society; in being 
kept clean; and possesses a considerable amount of intelligence. Its sensibility would likewise 


seem to be great, as M. Thibaut informs us that he had seen one shed tears when it no longer 
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beheld its companions, or the persons who were in the habit of attending to it. <A writer in the 
Quarterly Review, after describing the elephant and the rhinoceros, thus speaks of the four 
specimens successfully captured by M. Thibaut, and, without accident, brought to the gardens of 
the Zoological Society of London, in May, 1835 :—‘‘ Few contrasts are greater than the one 
which is between these heavy masses of flesh and bone, and the light and elegant Giraffes, 
with their sleek, rich, dappled coats; towering swan-like necks, lofty heads, and large brilliant 
eyes, worthy of Juno herself, and full of noble expression. The sweep of their vision is most 
extensive ; for they can see before them, below them, and behind them, without turning the 
head. What an idea does it convey of the power of modification, when we recollect that the 
number of neck-bones in the elephant and the Giraffe are exactly similar! Can we wonder 
at the emotion with which Le Vaillant saw the first traces of a. Giraffe: or at the ecstacy— 
was it not mingled with pity °—with which he was possessed when the first lay extended at 
his feet. He had before him an animal whose very existence was, at that time, questigned, 
and treated by many as a fable. What a magnificent spectacle must it be to see a herd of these 
splendid creatures (and we know those who have seen them by forties and fifties at a time) 
browsing on mimosas, with their long flexible tongues, so beautifully adapted for the purpose !”’ 

The first living specimens of the Giraffe known in Europe in modern times, were sent as 
presents, by the Pacha of Egypt, to the kings of England and France, in 1827. To the King 
of France he sent a young female, and to George the Fourth, of England, another. The latter 
was sent to Windsor, and kept in a place prepared for it in the Great Park; but it died in 
1829. Its skin was stuffed, and then set up in the Museum of Natural History, belonging to 
the Zoological Society of London, together with the skeleton, which, by great skill and care, 
was preserved entire. In appearance, the fore-legs look longer than the hinder in the Giraffe ; 
but this is not really the case. The deception arises from the great length of the processes 
of bone that are attached to that part of the spine immediately over the shoulders. 

The animal sent to France was, during the winter, retained at Marseilles, to inure it to the 
climate; and, by good management, she was enabled to reach Paris in perfect health. During 
her progress tq the capital, many singular marks of honour were conferred upon her. The 
prefect of Marseilles caused her body-cloth to be embroidered with the arms of France; and 
deputations from differcnt towns were despatched to meet the cavalcade, of which the Giraffe 
formedapart. In one instance, the number of horsemen which accompanied the party from Lyons, 
so alarmed the timid creature, that she broke from her keepers; and the horses themselves, 
being in their turn alarmed, a scene of confusion ensued which baffles description; and it was 
some time before order could be restored. ‘The simultaneous arrival, in the capitals of two 
of the most enlightened of European nations, of the living specimens of an animal, whose very. 
existence (to say nothing of its nature and habits) had, for a long time, been treated as a sort 
of romance in natural history, might well be considered as a significant era in the development of 
that science. Public curiosity, though excited to the highest pitch, was, however, in England 
at least, but very partially gratified; for, from the circumstance of the animal being the private 
property of the king, and preserved in the grounds of a royal residence, access to show it 
was very sparingly granted. The Zoological Society, however, set about exerting itself to obtain 
additional specimens; and was so successful in its efforts, as to have four captured for it. 
These were safely transported to England, and placed among the living specimens of its 


collection. 
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THE ARABIAN HORSE 


THE pride of the desert in the vegetable kingdom is the date-tree, upon which, with the help 
of some camel’s milk, the Arab mostly lives. It also supplies him with many figurative 
expressions, giving elevation to language, and poctry to sentiment. ‘‘ Entreat your date-tree 
to rise,” said an old Arab to the servant of a tall Englishman, who, after a few hours’ hunting, 
had lain down to sleep in the middle of the day. The simile combines both humour and 
poetry; and it is this tree and the camel from which most of the Arabian metaphors are formed. 
The author of Sketches in Persia tells us, sorrowfully, that when he looked on the desert and 
plains which lie between Abusherer and the mountains, and beheld the ignorant, half-naked 
men and women broiling under a burning sun, with hardly any food but dates, his bosom 
swelled with pity for their condition, and he felt the dignity of the human spccics degraded by 
their contented looks. But how can contentment degrade the human specics? We have been 
accustomed to consider it as having an opposite tendency, inspiring us with ideas of happiness 
rather thay with those of humiliation. Be this as it may, however, the author goes on to say, 
that he spoke to an Armenian, expressing his surprise in the following terms :—‘ Surely,” said 
he, ‘* these people cannot be so foolish as to be happy in this miserable and uninstructed state. 
They appear a lively, intelligent race. Can they be insensible to their comparatively wretched 
condition? Do they not hear of other countries? Have they no envy, no desire for 
improvement ?”” The good old Armenian smiled, and said, ‘‘ No; they are a very happy race 
of people; and so far from envying the condition of others, they pity them. But,” added he, 
good-humouredly, ‘‘ I will give you an anecdote which will explain the ground of this feeling. 
Some time since, an Arab woman, an inhabitant of Abusherer, went to England with the 
children of Mr. B. She remained in your country four years. When she returned, all gathered 
round her to gratify their curiosity about England. ‘ What did you find there? Is it a fine 
country? Are the people rich—are they happy?’ She answered, ‘The country was like a 
garden; the people were rich; had fine clothes, fine houses, fine horses, fine carriages ; und 
were said to be very wise and happy!’ MHer audience was filled with envy of the English; and 
a gloom spread over them which showed discontent at their own condition. They were 
departing with this sentiment, when the woman happened to say, ‘England certainly wants 
one thing.’ ‘ What is that °’ asked the Arabs cagerly. ‘There is not a single date-tree in the 
whole country !’ ‘Are you sure?’ was the general exclamation. ‘ Positive,’ said the old nurse; 
‘I looked for nothing else all the time I was there; but I looked in vain!’ This information 
produced an instantaneous change of feeling among the Arabs. It was pity, not envy, that now 
filled their breasts; and they went away wondering how men could live in a country where 
there were no date-trees.” Thus do men, and all other animals, prefer their native habitat, 
and the food it produces; and thus will the want of knowledge induce man to commiserate 
the condition of those whose natural situation upon the surface of the earth denies them a parti- 
cipation in the fruits in which his native climate may enable him to rejoice. 

Notwithstanding the usefulness and absolute indispensability of the camel to the Bedouin 
Arabs of the desert, the Horse is the animal of their greatest admiration. Upon this beautiful 
and noble creature they bestow an amount of care and affection to which the nations of 
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civiusea ssurope can show no parallel. This springs, not only from its eg oe — an idea 
that it is endowed with an amount of intelligence above all other creatures 0 “4 _ kind - 
and that it is the peculiar favourite of Heaven. Mahomet, their prophet, : sal L te “ig thus 
given them an account of its creation :—“ When God wished to create the orse,’ said he, “he 
called the south wind, and said, ‘I desire to draw out from thee a new being ; conaenee thyself 
by parting with thy fluidity ;’ and He was obeyed. ‘Thou shalt be for man, he said, a source of 
happiness and wealth; he will rendcr himself illustrious by ascending thee. This account Is 
at men have de-scended from 


sufficiently metaphorical and lofty; but for all that, some gre 
the back of the Horse more disastrously than illustriously—we dare say in Arabia as well as 


elsewhere. 

Arabian Horses are generally of the middle size, light and delicately formed, of amazing 
swiftness, and capable of supporting great fatigue. They are extremely gentle in disposition ; much 
of this, no doubt, arising from the affectionate manner in which they are treated, suffering them- 
selves to be managed even by the women and children. Their pedigrees are traced by their owners 
with the utmost exactitude, and enclosed in a Icathern bag, suspended round the animals’ necks. 
When an Arab is forced to sell or part with his Horse, his grief is extreme. It has been so long 
and so frequently fondled and caressed by the whole of the members of his family, and is on 
such affectionate terms with them, that they almost forget that it is a creature in any way 
inferior to themselves. They, therefore, address it in the most endearing terms, and make it 
alike the participator of their joys and sorrows. This is a beavuiful feature, although it seems 
irrational; but we have had dogs, and have one now, which certainly gives evidence of a warm 
participation in our joys, and, we would fain belicve, testifies sympathy with aur sorrows. It 
cannot be denied that the care and love bestowed by the Arabs upon their IIorses, is an amiable 
feature in their character, and one which, perhaps, is more universally known than any other, on 
account of the many anccdotes which have been told to illustrate it, and of which the following 
is one. 
When Sir John Malcolm, British envoy to Persia, returning fron. a mission, was encamped 
near Bagdad, an Arab rode a bright bay horse, of extraordinary shape and beauty, before his 
tent, till he attracted his notice. On being asked if he would sell him, the Arab replied, “ What 
would you give me?” ‘It depends upon his age; I suppose he is past five.” ‘Guess again,” 
was the reply. “Four.” ‘Look at his mouth,” said the Arab with a smile. On examination 
the animal was found to be rising three—a circumstance which, from his size and perfect sym- 
metry, greatly enhanced his value. ‘The envoy said, ‘I will give you fifty tomans’’ (nearly fifty 
pounds sterling). ‘A little more, if you please,” returned the Arab, apparently highly enter- 
tained at the offer. ‘‘ Kighty—a hundred.” The inhabitant of the desert shook his head, and 
smiled. The offer rose, at last, to two hundred tomans. ‘ Well,’’ said the Arab, apparently 
quite satisfied, ‘‘ you need not tempt me any further ; it is of no use: you are a fine Elchee; you 
have fine horses, camels, and mules, and I am told you have loads of silver and gold: now,” added 
he, “‘you want my colt, but you shall not have him for all you have got.” So saying he rode off 
to the desert whence he had come, and where he, no doubt, amused his companions with an 
account of what had passed betwecn him and the European envoy. 

The Bedouins are entirely ignorant of the tricks which are practised by Europeans in the 
sale of Horses; therefore give an exact and faithful account of the qualities of their animals, from 
a belief that they, and even their families, would be subjected to a curse, were they to employ 
deception in a matter which, in their eycs, is of the utmost importance. Accordingly, a stranger 
may purchase a Horse from them, and take their word with the most perfect confidence—an act 
which is not so readily to be done in Great Britain, Europe, or even Amcrica, where, in bargains 
of this nature, there is not much reliance to be placed upon the asseverations of the salesmen. 
The Arab, however, has qualities sufficiently striking to counterbalance his affection for his 
Horse, as well as his hospitality to the stranger. He is both fierce and revengeful, although by 
no means destitute of the softer feelings of pity, and the nobler—of gratitude. But he is addicted 
to low vices, albeit exceedingly jealous of his honour. His religion is a combination, or rather, 
perhaps, a con/usion of fanaticism and infidelity, and has little influence over its professors beyend 
that which is cherished by the practice of a few external observances. 
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DOGS. 


In Dogs there is an instinctive attachment to man, for which there is no accounting; for what- 
ever may be their treatment, whether kind or cruel, they never swerve from their fidelity. Of 
the strength of their attachment there arc many extraordinary instances on record. In the parish 
of St. Olave, Tooley Strect, Borough (London), the burying-ground is detached from the church, 
and encompassed with lofty buildings, so as to render it inaccessible save by the large gate. ‘A 
poor tailor of this parish dying,” says Mr. Blaine, in his Canine Pathology, “\eft a small cur Dog 
inconsolable for his loss. The little animal would not leave his dead master even for food: 
and whatever he ate was obliged to be placed in the same room with the corpse. When the 
body was removed for burial, this faithful attendant followed the coffin. After the funcral, 
he was hunted out of the churchyard by the sexton. The next day he again found the animal, 
who (which) had made his way by some unaccountable means into the enclosure, and had dug 
himself a bed on the grave of his master. Once more he was hunted out; and again he was 
found in the same situation on the following day. The minister of the parish, hearing of the 
circumstance, had him caught, taken home and fed, and endeavoured by every means to win 
the animal’s affections ; but they were inseparably wedded to his late master, and he took the 
first opportunity to escape and regain his lonely situation. With true benevolence, the worthy 
clergyman permitted him to follow the bent of his inclinations ; but to softer the rigour of his 
fate, he built him a small kennel upon the grave, which was replenished, once a day, with food 
and water. ‘Two years after did this mirror of fidelity pass in this manner, till death put an end 
to his griefs.”’ 

The writer has, at present, a Dog which he has had from a whelp, and which, without any 
special training, exhibits a wonderful amount of sagacity. If, in phrenological science, the size 
of the head is to be taken as a measure of power, and the size of certain intcllectual organs 
a manifestation of sense, this Dog must be possessed of both. That this is the case, in so far 
as regards his head, is certain, for it is unusually large for the body ; and the brain with which it 
is filled must be highly susceptible of receiving those impressions which direct him in the 
performance of various duties. He is by no means good-looking, nor does he show much of what 
is called breed. He is a rapid and a dirty walker; and his hair being long, he, in wet weather, 
takes up a deal of mud, which he unceremoniously carries into his master’s dwelling ; and never 
fails to leave an impression upon everything he touches, or wherever he throws himself down. 
On this account he has been no fewer than six times put away at the imperative desire of the 
principal female of the dwelling, but he has as often returned. On the first occasion he was 
taken to the Dog Hospital at Holloway, where he was seen put into an iron-barred den ; but he 
was home before the person who took him there, and who could easily walk thither in a couple 
of hours. On the sccond occasion he was given to a butcher, who had him securely chained 
in his back-yard. He was home early on the following morning. On the third occasion he 
was taken to the police-office at Bow, in the back-yard of which he was tied up, encompassed 
by a high wall. He was lying in a corner at the foot of his master’s garden the next morning at 
four o'clock. The butcher had him again, and said, ‘I will keep him this time.’”” He was home 


on the second day with the butcher’s excellent collar and three feet of an inch rope attached to it. 
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The animal had gnawed this through, and thus had effected his escape. The two following 
times he was taken to the same police-office in which he had been before, but each time, by 
some means, had effected his escape. He is now at the writer’s feet, and will be parted with no 
more until death or accident unavoidably releases him from this sublunary scene. Among 
many other good qualities, he is a bold swimmer; and as a house Dog, is unrivalled ; whilst, 
whether on the heath or the hearth, he throws himself into the most picturesque attitudes 





imaginable. | | 
It is a remarkable fact that Dogs soon die if fed upon white bread and water. Dr. Magendie 


tried the experiment of feeding them upon these materials, and he found that they died within 
fifty days; whilst those to which he had given household bread, which only differed from the 
white bread by retaining a quantity of bran, continued to thrive very well. Thus a diet of 
white bread is, after a given period, certain death to Dogs. One of Magendie’s that died had 
been put upon his usual fare tween the fortieth and forty-fifth days, but nothing could save 
him from the fatal effects of the white farinaceous food. 

Of all Dogs, the Mastiff, though not the largest, is the strongest, and, on this account, has 
always been chosen for hunting the larger and fiercer animals of prey. Three Mastiffs have been 
considered asa match for a full-grown lion; but this was, a number of years ago, proved at 
Warwick not to be the case. A sub-variety of this species appears in the Bulldog—a ferocious, 
fierce-looking animal, remarkable alike for its courage and powers of endurance. It has been 
known to return to the attack of a bull after having been successively deprived of its four feet. 
It is horrible to test the courage of any animal in such a manner as this ; yet it is a fact, that 
the experiment was once made by a worse than brute of the human specics. The Bulldog, how- 
ever, has no other quality to recommend it but its courage, and is only a favourite with persons of 
the coarsest and most depraved tastes, and whose breasts are untenanted by the slightest feelings 
of humanity. 

The Dog is found diffused over the surface of the earth, from the equator to the 70th 
parallel—an extent of habitation only slightly exceeded by the human race, and not approached 
by any other quadruped. It is, therefore, by no means surprising that its varietics should, in 
many respects, be made as important as they are subservient toman. The constitution of the Dog 
is such, that he can adapt himself to the greatest diversity of natural circumstances ; and, in a 
domesticated state, can be brought into the closest relationship with his master, and trained to the 
performance of the most varied employments. Most naturalists are agreed that all the Dogs which 
attach themselves to man, various as they are in size, form, colour, hair, and disposition, constitute 
but one species ; although there is great uncertainty as to the character of the original stock, or as 
to which of the varieties come the nearest to it. There are some who consider that the whole 
species has been brought into a state of domestication, and that the primeval type is wholly lost. 
Others think that the Dog is nothing more than an cducated variety of the wolf. Although 

‘hardly anything, at first sight, may seem less probable than that an animal so docile should be 
descended from one so fierce and so wild as the wolf, the opinion is made probable, in the view 
of some eminent naturalists, by the following facts :— : 

The structure and physiology of the Dog more closely resemble the wolf’s than those of | 
any other animal; and some sorts of Dogs .are more like wolves in size, figure, and general 
aspect, than certain varieties of the Dog are to each other. Witness our accompanying engraving 
for example. 

Dogs which have degenerated into nearly a wild condition, and are known to have 
descended from domesticated individuals, approach very closely to the form of the wolf; e. g., the 
Dingo of Australia. ; 

In the two best authenticated instances of tamed wolves, the traits of character which they 
have manifested are singularly like those of the Dog, especially in the earnest desire to obtain 
attention and caresses from mankind. 

The other principal congeners of the Dog—the fox and the jackal—though bearing consider- 
able external resemblance, have certain physiological peculiarities which mark a more decided 
line of division between them and the Dog than that between the wolf and the Dog. 
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FOXES. 


From the cunning habits of the Fox, its name is not unfrequently applied to such men as exhibit 
a more than ordinary amount of that quality, in their transactions with their fellows, in a 
civilised state of society. ‘He is a sly Fox;” “He is as cunning as a Fox,” are expressions 
which few have’ not heard, who have either been ovcrreached themselves, or have heard of others 
being overreached by the cunning or sagacity of certain men, who, in their general dealings, are 
either altogether what is called ‘‘ wide awake,” or have the sclfish power of always keeping their 
‘“‘ weather eye open.” This sort of men are always more or less dangerous to the uncautious, the 
unwary, or the generous; and as the same quality which they possess is, to a large extent, natural 
to the species vulpes, these animals find it a comparatively easy matter to prey upon the 
population of the poultry-yard, whether hens, ducks, or geese—albeit these last once saved the 
Roman capital by their screaming. 

Naturalists, who have distinguished Foxes from the diurnal canide, pronounce them to have 
a lower stature in proportion to their length, an invariably sharp anterior head, an apparently 
shorter neck, more slender limbs, with a tail somewhat longer than reaching to the ground, 
always well supplicd with long hairs in the form of a cylindrical brush. ‘They are further 
distinguished by a finer, denser, and more glossy fur, and a gland at the base of the tail, 
emitting an odour more or less offensive ; by a tendency to burrow ; a nocturnal life; and, above 
all, by the pupils of the eyes, when turned towards a strong light, contracting vertically like the 
section of a lens, and not circularly as in diurnal dogs. 

Such may be regarded as the external features of the Fox—an animal greatly persecuted on 
account of its cunning and its predatory habits upon the cackling feathered bipeds of the farmer. 
If the human Fox was as severcly persecuted and hunted «about from one place to another, 
he would surely endcavour to relinquish his predatory habits upon the pockets of his neighbours : 
yet it is questionable if he could; for what is born in the bone, it is hard to take out of the ficsh ; 
and there are some human beings to whom cunning and strategic practices are as natural as they 
are to the Fox. The ingenious reader will, in the further description of this animal, as given by 
naturalists, discover many of the peculiaritics of the cunning man. ‘In manners, the Fox 
is unsociable ; not capable of true domesticity ; shy, cautious, exceedingly cunning and patient ; 
cleanly, retired, and apt to sacrifice his own limbs when caught by one in a trap; his 
senses are acute, those of smell and hearing in particular; his membcrs are excecdingly 
pliant; the tail flexible, so that he can roll it round the nose. While young he is full of 
vivacity ; his resources of instinct to escape detection or an enemy are numerous, never trusting 
to hig courage until he is exhausted, and then defending himself to the last gasp against 
dogs; but sometimes deceiving mankind by simulating death”—as the human Fox does by 
simulating innocence and simplicity when accomplishing a master-stroke of deception. The Fox 
conceals his prey under ground, and in different places—suspicion alone being the concomitant of 
a guilty life. True to his character, too, he never, under any circumstances, makes an attack 
upon poultry while he is chained ; but will look as harmless as a child, even although his teeth be 
literally watering for every one of them. It is impossible to reduce this wild animal to a state of 
perfect domesticity. The love of nature is so powerful in the species, that they are always 
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a mode of escape; and when this is hopeless, they give themselves up to ennui, and soon 
quator. 





-— d to the south of th 
die. No true Foxes are found to the south ot the eqt a 
There are scveral species or varieties of this animal; and that which is called the Common 


Fox, with a white-tipped tail, is found in the four divisions of the globe, although, as we have 
extend to the south of the northern hemisphere in either. Among 


just observed, they do not 
them th : ies seems to occupy the greatest geographical surface, being found 


them the common red speci i 
from Spain to Norway, and from Great Britain as far as the eastern extremity of European 


Russia. It is said that sporting amateurs have carried it across the Atlantic to the United States, 
where, like other species not indigenous to that country, it has multiplied: “ but,” observes 
a writer in the Naturalst’s Library, ‘‘he must have been fastidious indeed who could not find 
sufficient variety and quantity of indigenous Foxes in the west, to import the British for the 
purpose of hunting.' It is more likely that this report arose from seeing the red and little Foxes 
of the United States. Kalm, who first adverted to this opinion, did not believe in it, although 
he might well pause before he decided that these races were not of the same species as the 
European. Another account, asserting their arrival on the ice in a severe winter, about the 
period of the first European settlements in the west, derived from old Indians, and mentioned by 
Bartram, we presume may relate to the red Foxes of America, which, anterior to that period, 
may have existed further in the interior; for if the presence of the European common Fox is 
still disputed, how could Indians be proper judges whether the red species were indigenous 
or foreign? And as for their being found in California, how could they have reached that still 
more remote region, since we are by no means certain that they exist in the north-east of 
Asia ?” ° 

Without answering these questions, or entcring into a dispute regarding the spccialities 
involved in them, we may observe that the Foxes of America are restricted to the north side of 
the equator, all the other osculating species being crepuscular, and not nocturnal; that is, they 
hunt in the dusk, or during the light of the moon, but not in darkness, the pupils of the éyes 
taking the elliptical form with more difficulty, and less perfectly; while the genuine animals effect 
it in a moment, and prowl in the darkest localities, and during the most obscure periods, without 
hesitation. The Foxes of the Transatlantic continent are distinguished as the Red Fox, the 
Cross, the Tricoloured—a native of the United States, extending, perhaps, into Mexico, but not 
found, we believe, in South America; the Grey Fox, and the Brant Fox of Pennsylvania, 
described by Pennant. ‘This belongs to a race with black-tipped tails, and is scarecly half the size of 
the Common Fox. Some of the other species or varieties are—the Arctic Fox, also smaller than 
the Common ; the Sooty Fox ; the Coal Fox, or Charbonnier of Burgundy; the Nepal, the N orway, 
the Cross Fox of Europe, the Roman, the Ilimalaya, the Syrian (the Shual of the Hebrews ?), and 
the Egyptian (the Sabora of the Arabs). The whole of the species have, more or less, the mental 
characteristics of the Common Fox of Britain, and are, in some instances, hunted for the sake of 


their skins as well as for sport. 
56 


on eS ae ete of ee 
ra hte ewer ti 


i 
! ; : 

Phices re . 

fatferts Fagen 


ee ed: 





THE REINDEER. 


Wuart the camel is to the Arab, the Reindcer is to the Lapp; supplying most of his wants, and 
serving him in all his travelling expeditions. Indeed, with the exception of the dog, it is the 
only domesticated animal of his cold northern region; and on that account its value to its master 
can hardly be over-estimated. This species of Deer is spread over the entire extent of the Arctic 
lands, its southern limit, in Europe, scarcely reaching below the Baltic Sea. In the time of Cesar, 
however, it was found in the Hercynian Forest, which then covered the whole of Central Europe. 
In Asia, a few individuals are somctimes found at the southern extremity of the Ural Mountains, 
and even in the Caucasus; but in these places they do not abound. Of the Reindeer there are 
five or six varieties, differing considerably both in point of size and strength; and a Laplander 
will sometimes be possessed of as many as 1,000, when he is accounted wealthy. From this 
herd he is supplied with food in the flesh and milk, with clothing in the hair and hide, and 
with many useful implements made from the horns and bones. Not less important are they as 
beasts of burden. A single Reindeer will draw, in a sledge, about 240 pounds. When put to 
his utmost speed, he will travel at the rate of ncarly nineteen miles an hour ; and his endurance 
appears to be as wonderful. It is said, that an English officer, carrying important despatches in 
1699, in Sweden, drove one 800 miles in forty-eight hours; but at the end of the journey the 
animal dropped and died. In 1773, three Reindeer were taken from Norway to Iceland, where 
they were turned loose; and, in forty years, their offspring had so multiplied, that they wandered 
about in herds of from fifty to a hundred in number. 

Although the Lapp may be possessed of considerable riches in the shape of Reindeer, his 
dwelling is by no means such as even an English cotter would consider comfortable. Mr. 
Barrow thus describes the appearance of the Aoja :—‘‘In the language of the Laplander,” he 
says, “the hut is called Koja. There were three or four of these wretched buildings at short 
distances, all alike; but two only were, at present, inhabited. ‘They are constructed of birchen 
poles, stuck in the ground, in a circle of about six or eight feet of diameter—not more than the 
latter, with the ends brought to a point. The centre of the hut, or highest part of the apex, is 
not more than six feet. Grassy turf, or sods, are piled up outside the poles, and secured by a 
few branches of birch, which rest against them; and several large stones laid outside, all around 
the bottom of the hut, add to its support. ‘lhe entrance is through an opening about three feet 
high, which, numbed with cold, I found it somewhat difficult to creep under; bvt the 
Laplanders jumped in and out with the greatest facility. A Reindeer’s skin, hung loosely over 
the opening, serves every purpose of a door. In the centre of the hut burns ‘the fire, and a littie 
opening left at the top allows the smoke to escape. The heat inside, contrary to my ex pec- 
tation, was so oppressive, and the smell so overpowering, that I was compelled to decline taking 
my seat round the fire, to which I was strongly invited, as well by the occupants as by the bad 
state of the weather. These dwellings are so small, that the owners are unable even to keep 
their provisions within them ; but a sort of light platform, or shelf, of birch twigs, placed outside 
the hut, and raised six or seven feet from the ground, is used as a kind of store-room for their 
milk and cheese, over which is placed a skin-cover, to preserve them from the weather.” 

There is a variety of tae Reindeer peculiar to the north-eastern corner of North America, as 
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necessary to the inhabitants of that dreary region as the other is to the European Lapp. It is 
not domesticated, and is smaller than the common species, weighing, when full grown, not more 
than from 120 to 130 pounds. ‘The skin of this creature is so excellently adapted for clothing, 
that, for a grown person, a full suit, which can be put together from the best parts of eight or ten 
skins, is sufficient, with the addition of a blanket of the same material, to protect him from the 
severest cold of an Arctic winter. Its flesh, when in good condition, is both tender and well- 
flavoured, and every portion of its carcass supplies the Indian with food. Even the bones are 
turned into a nourishing food. To utilise them for diet, they are pounded, and a large quantity 
of marrow extracted by boiling; after which it is employed for the making of pemmican,’ 
which is done in the following manner :— Parts of the meat are cut into thin slices, dried over 
the smoke of a slow fire, and then pounded; one-third part of the melted fat is poured over this 
preparation, and well mixed up with it. If kept dry, pemmican may be preserved for three or 
four years; and its valuable qualities have been proved again and again by Arctic explorers. 

A writer informs us that the Dog-ribs, Hare, and Copper Indians of North America, use the 
bone of the horns of this Deer to barb their hooks and point their fish-spears. Of the undressed 
hides they make deer-snares, bow-strings, and, indeed, employ thongs of it for all the purposes of 
ropes ; and the tendons of the muscles of the back, when split, form sewing-thread. Possessed of so 
many nccessities to them, it may readily be supposed that hunting the Reindeer is a constant 
occupation of these wandering inhabitants. Fortunately the animals are numerous, and s80 
easily captured, that a single Indian family will destroy two or three hundred in a few weeks. 
In the journal of Captain Lyon, it is stated, that among the Esquimaux, a single hunter, when he 
sees a herd on a plain with a few rocks near, cautiously creeps behind one of them, and by 
imitating the bellow of the animal, induces some of the Deer to approach, and he thus gets a shot 
at them with his bow and arrow, which he places ready for use before him. He often wears his 
deer-skin dress drawn over his head, so as to give as perfect an imitation of the animal as he can, 
and thus more certainly excites the curiosity and confidence of the unsuspecting herd. Some- 
times a couple of hunters, in company, will intentionally show themselves to the Deer. As soon 
as they see that they have been discovered, the men walk slowly away, the one before the other. 
The Deer follows, and when the hunters or decoyers pass a convenient rock, one of them drops 
behind it, whilst the other continues steadily to pursue his course. The Deer is thus led to pass 
close to the man behind the rock, and becomes the victim of his arrow. ‘The Esquimaux also 
take the Reindecr in traps, formed by banking up the snow so as to make a pit, in the middle 
about five feet deep, and large cnough to hold two or three Deer, and to resemble a natural 
hillock from without, one side of which is formed into an inaccessible slope. The pit is covered 
over with a thin slab of hard snow, balanced on two wooden pivots; one of the animal’s favourite 
lichen is laid beyond this treacherous floor, at the further side. The weight of the Deer, as it’ 
approaches this bait, causes the slab to tilt over, and the poor thing is precipitated into the pit; 
the floor being counterbalanced, resumes its former position, and is ready for the next unsus- 
pecting victim that passes. 

There are other modes of capturing the Deer practised among the Esquimaux; and dccep- 
tive means are employed by the sharp, though patient, Red man of America, to decoy several of 
the genus within reach of his weapons. In an article on the Reindeer, it is stated, that “it 
is truly wonderful to find that the wolves of the district (North America) make use of similar arts 
to deceive the Deer and Antelope, and aid cach other in the deception, as human hunters do. 
The wolf, when he finds himself observed, lies down, and remains quiet till the Deer is induced 
to approach and cxamine this object.” 
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THE Nyl-ghau is not only a very beautiful, but an extremely active-looking animal, found in the 
jungles bordering the woods of Northern India, and, by all accounts, increasing in numbers as 
the confines of Persia are approached. The first reliable information reccived in England 
regarding it, was from Lord Clive, who, in 1767, introduced a pair, which were tame and gentle, 
and bred regularly. Another pair were soon after described in detail by Dr. W. Hunter, the 
brother of the distinguished anatomist and naturalist. The colour of the animal is usually a 
dark grey, with several tints in each hair—black, brownish, and white; and although, at a short 
distance, the general shade is produced, a closer inspection discovers that it is of a speckled 
appearance. In captivity, it is said to be gentle, even licking the hands of those who offer it 
bread; and suffering itself to be played with, not only without shyness, but with evident 
pleasure. When meditating to make an attack, it drops suddenly on its fore knees, shuffles 
onward in that position until it has advanced to within a few paces of the object by which it 
has been provoked, and then, with a powerful spring, butts with its head in the most determined 
manner. A horse, with its rider, have both been prostrated with a blow of this animal. Hunter 
gives an instance of the strength with which it butts when thoroughly roused from the gentle- 
ness by which it 1s usually characterised. ‘‘A poor labouring man, without knowing that the 
animal was near him, and, therefore, neither meaning to offend, nor suspecting the danger, came 
up near to the outside of the paling of the enclosure where one was confined, when the Nyl-ghau, 
with the quickness of lightning, darted against the wood-work with such violence, that he broke 
it to pieces, and broke off one-of his horns close to the root.” 

It is supposed that, like the camel, this animal never lies on its side, but always on its 
limbs. There is, in the sound of its voice, a peculiarity which resembles the sound of a child’s 
rattle, or the croaking of some birds. It seems to depend a great deal on its olfactory organs, 
snuffing keenly when any person comes within its sight. It does the same when food or drink 
is brought to it; and is so easily offended with the smell of anything, or so naturally cautious, 
that a tamed one would not taste the bread which was offered it, if the hand of the individual 
had previously touched oil or turpentine of spirits. We are informed by Bernier, that it is 
hunted, in Persia, after the favourite mode of pursuing and capturing large game in the Kast. 
‘* The animals are enclosed with large nets, which are gradually brought towards each other till 
they encompass only a small space. Into this, the king, omerahs, and hunters enter, and kill 
them at pleasure, either with arrows, short pikes, sabres, or muskets ; and sometimes in such 
quantities, that the king is enabled to send a portion of them as presents to all the omerahs.” 

Although the Old World is more fruitful in its Antelopes, the New is not without them. 
The prong-horned species is found in the north-west territory of the United States. It is a 
common. animal on the plains lying between the Saskatchewan and Missouri; and is also met 
with on the plains of Columbia. According to Dr. Richardson, their most northerly range is 
about latitude 53°, on the banks of the north branch of the Saskatchewan, where they are 
merely summer visitants. Their habitat is in the open prairie, or among low hills, interspersed 
with clumps of trees; but when the country is covered with forest they are not to be found. In 


describing the animal, it is said that it has a graceful form, a slender head, with large eyes, and 
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long, delicate limbs. ‘The horns are black, and rise directly upwards and outwards, without any 
inclination either forward or backward, and curve sharply in towards each other at their tips. 
They are much compressed in a lateral direction to about half their height, when they give out a 
thin, triangular, and bracket-shaped process, which projects directly forwards for more than an 
inch. The surface of the lower half of the horns is striated, and is rough with small warts and 
knobs, two or three of which project from a quarter to halfan inch. The situation of these 
knobs varies in different specimens. The length of the animal, from the nose to the root of the 
tail, is about four feet four inches. The height at.the shoulder over three feet. 

The females of this species, it would appear, are nearly without horns. At least, those 
examined by Dr. Richardson were so, notwithstanding that some writers assert that both sexes 
are furnished with these weapons. The prong-horned Antelope, he continues, appears on the 
banks of the Saskatchewan ; sometimes a solitary animal, sometimes in herds of ten or twelve. 
Its sight and sense of smell are acute; and its speed is greater than any other inhabitant of the 
plains ; although, when there is some snow on the ground, it may, with management, be run 
down by a high-bred horse. The Indian hunters have no difficulty in bringing an Antelope 
within gun-shot by various stratagems—such as lying down on their backs, and kicking their 
heels in the air; holding up a white rag, or clothing themselves in a white shirt, and showing 
themselves only at intervals. The curiosity of the herd is so much roused, that they wheel 
round the object of their attention, and at length approach near enough to enable the hunter 
to make sure of his mark. Major Smith has noticed another animal, under the title of 
D. Palmata, in which the horns have the prong much more palmated. He considers it a more 
northern animal; and that the palmation is a necessary provision to remove the snow from the 
food. Dr. Richardson, however, considers that the variation of the horns is the effect of age; 
and that no Antelope exists where it is said to roam in “the bleak regions near the Frozen 
Ocean.” Whether this is, or is not the case, requires further proof to be definitively settled. 

Returning to the Old World, there is a species of the Antelope inhabiting the high central 
land of Asia, especially the great desert of Kobi, called the Dzereu. This animal carefully 
avoids the woods, probably from an instinctive consciousness that it could not exert itself in 
such localities without the danger of coming into collision with the trees. The Tartars, 
knowing this, invariably endeavour to drive it towards the forests when they are hunting it, and 
thus effect its capture with comparative ease. The whole of the genus Antelope are objects 
of constant chase in the countries they inhabit ; some of them being sought for their flesh ; some 
for their skins; others for their horns; and all as affording exciting sport, by their agility in 
rocky ground, and their specd in open plains. 

The Antelopes of the western coast of Africa are no larger than rabbits, and are generally 
of a mouse colour. ‘Their proportions are more fairy-like than can be imagined even from the 
tobacco-stoppers made of their hoofs, and brought to this country. They are extremely difficult 
to domesticate; and none of them, that we are aware of, have yet reached England alive, 
although the attempt to import them has frequently been made. 
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THE east of the Mississippi is still dense with forests; whilst the west has prairies only; and it is 
in these that the Buffalo and the musk ox roam at large. These two species of animals are the 
largest of the New World, supplying the nomadic tribes of the Apachcs-Llancros and Apaches- 
Lipanos with one of the principal commoditics upon which they subsist. The Assiniboines 
occasionally slaughter from seven to eight hundred bisons in the course of a few days. This 
terrible carnage is accomplished by means of artificial enclosures, constructed for the purpose of 
forcing the separated wild herds into onc, and are called bison parks. The principal object for 
which the American bison—called by the Mexicans, Cibolo—is slain, is its tongue, which is 
esteemed as a special delicacy ; the life of a quadruped being held of little account if the taste or 
uppetite of man is to be gratificd by taking it away. The Buffalo is not to be considered as a 
mere variety of the Old World; although, like other species of animals (the clk and the reindeer, 
for example), it may be regarded as common to the northern regions of all continents, and as 
presenting a proof of their former cxisting connection. The bison of Canada is employed in the 
labours of agriculture, and breeds with the cattle of Europe; although we believe it is uncertain 
whether the hybrid thus produced is capable of propagating its species. Albert Gallatin assures 
us that the fructifying power of the mixed breed of the American Buffalo with European cattle is 
an unquestionable fact; observing that the mixcd breed was formerly quite common in some of 
the north-western counties of Virginia; and the cows, the issue of the mixture, propagated like 
all others. ‘‘ I do not.remember,”’ he adds, ‘‘ that full-grown Buffaloes were tamed; but dogs 
would, at the time, occasionally bring in the young bison-calves, which were reared and bred with 
European cows. At Monongahela all the cattle were, for a long time, of this mixed breed. It 
was said, however, that the cows yielded but little milk.” The favourite pasture of the Buffalo 
is the Tripsicum Dachyloides (known, in North Carolina, as buffalo-grass), and a hitherto unde- 
scribed species of clover, allied to the J'ripolrum Repens, and called by Barton Tripolium Bisonicum. 

Humboldt says that, according to a passage in Gomara, there lived, as late as the sixteenth 
century, an Indian tribe in the north-west of Mexico, in 40° N. latitude, whose greatest wealth 
consisted of tamed Buffaloes. ‘‘ Yet, notwithstanding the possibility of taming the Buffalo, and 
the abundance of milk it yields; and notwithstanding the herds of lamas in the Peruvian 
Cordilleras, no pastoral tribes were met with on the discovery of America. Nor does history 
afford any evidence of the existence, at any period, of this intermediate stage of national develop- 
ment. It is also a remarkable fact, that the North American bison, or Buffalo, has exerted an 
influence on geographical discoveries in pathless mountain districts. These animals advance in 
herds of many thousands, in search of a milder climate during winter, in the countries south of 
the Arkansas river. Their size and cumbrous form render it difficult for them to cross the 
mountains. Thus buffalo-paths have indicated the best tracks for passing over the Cumberland 
Mountains in the south-western parts of Virginia and Kentucky, and over the Rocky Mountains, 
between the sources of the Yellowstone and Plate rivers, and between the southern branch of the 
Columbia and the Californian Rio Colorado. European settlements have gradually driven the 
Buffalo from the eastern portions of the United States. Formerly these migratory animals passed 


the banks of the Mississippi and the Ohio, advancing far beyond Pittsburg.” ; 
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In Washington Irving's Astoria we have a partial description of the immense plain which forms 
the habitat of the Buffalo. He says—‘* When Mr. Hunt was diligently preparing for his arduous 
journey, some of them [his party] began to lose heart at the perilous prospect before them. But 
before we accuse them of want of spirit, it is proper to consider the nature of the wilderness into 
which they were about to adventure. It was a region almost as vast and trackless as the ocean ; 
and, at the time of which we treat, but little known, excepting through the vague accounts of 
Indian hunters. <A part of theirtroute would be across an immense tract, stretching north and 
south for hundreds of miles along the foot of the Rocky Mountains, and drained by the tributary 
streams of the Missouri and Mississippi. This region, which resembles one ‘of the immeasurable 
steppes of Asia, has not inaptly been termed ‘the great American Desert.’ It spreads forth into 
undulating and trecless plains, and desolate sandy wastes, wearisome to the eye from their extent 
and monotony, and which are supposed by geologists to have formed the ancient floor of the 
ocean, countless ages since, when its primeval waves beat against the granite bases of the Rocky 
Mountains. It is a land where no man permanently abides; for, in certain seasons of the year, 
there is no food cither for the hunter or his steed. The herbage is parched and withered ; the 
brooks and streams are dried up; the Buffalo, the elk, and deer have wandered to distant parts, 
keeping within the verge of expiring verdure, and leaving behind them a vast uninhabited 
solitude, severed by ravines and beds of former torrents, but now serving only to tantalise and 
increase the thirst of the traveller. Occasionally the monotony of this vast wilderness is 
interrupted by mountainous belts of sand and limestone, broken into confused masses, with 
precipitous cliffs and yawning ravines, looking like the ruins of a world; or is traversed by 
lofty and barren ridges of rock, almost impassable, like those denominated the Black Hills. 
Beyond these rise the stern barriers of the Rocky Mountains, the limits, as it were, of the 
Atlantic world. The rugged defiles and deep valleys of this vast chain form sheltering-places 
for restless and ferocious bands of savages, many of them the remnants of tribes once inhabitants 
of the prairies, but broken up by war and violence, and who carry into their mountain haunts 
the fierce passions and reckless habits of desperadoes.’’ Such is the haunt of the Buffalo at 
certain seasons. 

That the prairies and Llanos of North and South America were, at one period in the history 
of our globe, the bottom of oceans, there is evidence sufficiently conclusive from facts which 
speak more positively than could any historical human record whatever ; and, at that period, 
the banks (so called by the natives), raised only a few feet above the surface-level, formed shoals 
similar to those that, in some parts, interfere with the navigation of our present seas. The 
traveller, whilst engaged in the wearisome task of exploring them, has his imagination carried 
back to this primeval period by an optical illusion which presents itself to his view. When, in 
the silent vigils of the night, his eye ranges over the flat tract, to the distant outlying limit of 
his vision—the level line which marks the horizon, whcre the sky and the earth seem to blend 
together—he is reminded of the tranquil occan; whilst the stars, as they rise or set, are reflected 
in the stratum of air, which resembles real water as it lics upon the earth. This is no poetical 
exaggcration. Captain Basil Hall, whilst speaking of the prairies over which he rode for many 
days together, says, that ‘‘some of these singular places—the banks of the Mississippi—are nearly 
level ; others have a gently swelling or rolling surface. The grand prairie of the Illinois has 
specimens of both kinds; but its general character is level, with a few clumps of trees, and 
these far between. ‘The resemblance to the sca which some of the prairies exhibited was really 
most singular. There is one spot in particular, near the middle of the grand prairie, where the 
ground happened to be of a rolling character, and where, excepting in the article of colour— 
and that was not widely different from the tinge of some seas—the similarity was so striking, 
that I almost forgot where I was. This deception was heightened by a circumstance which I 
had often heard mentioned, but the force of which none but a seaman could fully estimate: I 
mean the appearance of the distant insulated trees as they rose above the horizon, or receded 
from our vicw; they were so exactly like strange sails heaving in sight, that I am sure, if two 
or three sailors had been present, they would almost have agreed as to what canvas the magical 
vesscls were carrying.”—How wonderful have been the operations of the Infinite upon our 
planet, if these evidences of the prairies having been the bottoms of seas are really true ! 
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“ Lixe the farinaceous fruits of Ceres,” observes Itumboldt, “the horse and 6x have followed 
man over the whole surface of the earth—from the Ganges to the Rio de la Plata, and from the 
sea-coast of Africa to the mountainous plain of Antisana, whieh lies higher than the Peak of 
Teneriffe. In the one region the northern birch, in the other the date-palm, protects the wearied 
ox from the noon-day sun. The same species of animal which contends, in Eastern Europe, with 
bears and wolves, is expused, in a different latitude, to the attacks of tigers and crocodiles.” The 
domestication of the ox occurred previous to the time of Abraham, as we find herds of oxen 
enumerated amongst the possessions of that patriarch. It was likewise connected with the 
earliest form of Egyptian mythology, as the bull Apis was worshipped as a symbol of the god 
Osiris. The genus to which the bull or ox belongs, includes several other domesticated spccies, 
especially the zalin and the zak, of which we have spoken in another place; but many species, 
comprising the bisons and some of the buffalocs, are quite irreclaimable from the wild habits they 
have formed in the vast prairies and llanos over which they roam in both North and South 
America. The multiplication of the bovine species in these regions is something which would 
appear fabulous and incredible, were it not indisputably authenticated. In 1493, when Columbus 
made his second voyage, he took horned Cattle with him, and landed them at St. Domingo. 
Fortv ycars had not elapsed before their numbers had so increased, that they were slaughtered for 
their hides alone, the flesh being deemed worthless. Over each of the divisions of the American 
continent they soon spread, and are now both a source of sport and profit to thousands upon 
thousands of the inhabitants thereof. In 1770, the first calf born in the New World, without 
horns, came from a domestic cow. ‘This breed (hornlegs) has since vastly multiplied; besides, in 
the hot plains, one that is entirely destitute of hair, and another with a thin and _ partial 
covering of scattered fur in place of hair. 

It is in the Pampas of South America, where the Gauchos dwell, that the horse and 
bull, in an untamed state, wander at large, and offer a tempting prey to this pcople, who 
supply their necessities by the dexterity with which they capture them and other animals. 
To understand the nature of the country inhabited by them, it is necessary to say, that the 
Andean mountains (a vast chain) traverse the whole extent of South America, but much nearer to 
the western or Pacific than to the eastern or Atlantic shore. The space between the Pacific 
and the chain is intersccted by ravines, the vastness and depth of which are unsurpassed 
in any other part of the globe; but, on the eastern side, there is an extensive plain, in some 
places occupying a breadth of a thousand miles. This is the Pampus, and the Gauchos are its 
human inhabitants. 

The indigenous vegetation of this immense plain is various. After leaving Buenos Ayres, 
the earth, for nearly 200 miles, is covered with large thistles and clover; for the next 450 there is 
nothing but grass; whilst the remainder, to the base of the Cordillera, is covered with evergreen 
trees and shrubs. The two latter divisions are little changed during the ycar, the grass only 
becoming browner from the summer-heat ; but the thistle district varices in a singular manner. 
Captain Sir F. B. Head, who made an equestrian journey across the Pampas, informs us, that in 


winter the country has the appearance of a vast turnip-ficld; the clover is luxuriant, and the 
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herds of wild Cattle grazing in unrestrained liberty, present a beautiful scene. The clover 
disappears as spring advances; the thistles acquire the ascendancy, and rise to a height of ten or 
eleven feet—forming a forest impenetrable by man or beast, from their strong and prickly leaves. 
The road through this armed species of vegetation is hemmed in on each side, cutting off all 
view ; and so rapid is the growth, and so effectual the barrier, that Captain Head says, it 1s not 
impossible that an army might be completely surrounded by it, and imprisoned before it could 
effect its escape. Dried and withered by the increasing heat, this forest yields, at last, to the 
periodical hurricanes that sweep over the plains, fertilising the soil even in its decay, and helping 
to produce the reappearance of the clover crop. 

This, then, is the region in which the bull may be seen in a state of nature, exhibiting his 
sturdy, formidable form, sometimes in the midst of a herd, and sometimes at a distance from it. 
In the whole of this region there are but few fixed residents. Some native Indians wander 
in tribes, from place to place, over the southern part; and there are a few straggling towns and 
huts, the residences of the owners or keepers of enormous herds, scattered at wide distances 
over the rest of it. The inhabitants are the Gauchos, descendants of the Spanish settlers ; 
who, in the huts occupied by their predecessors, drag out a life as monotonous as that of the tree 
which lives a thousand years. Their huts usually consist of but one room, in which the whole of 
the family live promiscuously: ‘a shed serves for a kitchen, and about fifty or a hundred yards 
off is a circle of thirty yards, enclosed with strong posts, in which the Cattle are penned for 
slaughter, and which, consequently, is strewed with bones, carcasses, horns and skins of bulls, 
bullocks, and horses; while on the fence are perched vultures, attracted by the stench, and 
overcome with gorging on the carrion.” What do the promoters of sanitation in civilised towns 
think of such a picture as this? The food of the people themselves consists solely of beef and 
water ; and as they are, from their earliest years, inured to the exercise and fatigue of riding (for 
they never walk), they are both hardy and healthy. Their principal occupation is to catch and 
slaughter Cattle ; and their chief accomplishment, effectively to use the /asso, to which they are 
trained from an early age, the very children receiving their education by practising the manner of 
throwing it on dogs or wild birds. ‘The lasso is a long line, made of thongs of leather, with a 
running noose at one end; and the manner in which it is used in capturing the wild Cattle 
and horse is thus described :—‘‘ The Gaucho, or Peon, being mounted on a well-trained horse, 
holds the lasso coiled up loosely in his right hand, but without any risk of entangling. ‘The 
other end is fastened by a hook to the saddle. When he has approached sufficiently near the 
animal he has selected, he throws the lasso, and with such unerring aim, acquired by long 
practice, that the noose either falls on the neck or round the horns. On feeling the unwonted 
incumbrance, the ox gallops off, when the man instantly turns his horse round, causing it to 
lean on the opposite side from that of the ox, so as to resist the sudden jerk which the captured 
animal will give when the length of the lasso is run out. This is frequently so powerful as 
to draw the horse, sliding on his four feet, for several yards; but more commonly the ox, as 
being unprepared for the check, is thrown down, and gives time for the hunter to secure 
him by either dragging him along the ground before he can rise, or by houghing him.” Such 
is the boldness and skill even of the semi-savage in the capture of the largest animals of the 
equine and bovine species. 

The larger indigenous animals of the Pampas are the puma or American lion, a species of 
ostrich, the gama, and the Patagonian cavy; but there is another animal, called the luscacho, or 
viscacho, which fills the ground with holes such as rabbits make, rendering it sometimes 
dangerous to the security of the rider. This animal is nearly as large as a badger, and being 
of the burrowing kind, never makes its appearance but at sunset. In the day it lies concealed ; 
and at the mouth of its hole may be seen sitting a couple of small owls, which, on the approach 
of danger, make good their retreat into the abode of the viscacho. A similar singularity is said 
to occur in the prairies of North America, respecting the prairie dog ; but the fact is, the bird 
is & variety of the burrowing owl], which, to save the trouble of making a home for itself, takes 


possession of the holes which the viscacho has abandoned. 
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THE SPOTTED MONKEY AND EGRET. 


THE Javanese call the Egret of Pennant the Budeng, of which there is another species, of the 
same form and habits, but with a different external covering. This is called Lutung; but the 
Malays and Europeans apply this name to both species, and distinguish them by naming their 
colours, which are in the one, black, and in the other red. Mr. Bennet, in the Naturalist’s 
Inbrary, thus speaks of them :— 

‘‘The Budeng, or the black species, is much more abundant than the Lutung, or the red 
species ; and the latter, both on account of its variety and comparative beauty, is a favourite 
among the natives. Whenever an individual is obtained, care is taken to domesticate it; and 
it is treated with kindness and attention. The Budeng, on the contrary, is neglected and 
despised: it requires much patience in every degree to improve the natural sullenness of its 
temper. In confinement, it remains, during many months, grave and morose; and as it 
contributes nothing to the amusement of the natives, it is rarely found in villages, or about 
the dwellings. This does not arise from any aversion, on the part of the Javanese, to the 
Monkey race: the most common spccies of the island—the Egret of Pennant—is very generally 
domesticated ; and a favourite custom of the natives is to associate it with the horse. In every 
stable, from that of a prince to that of a mantry, or chief of a village, one of these Monkeys is 
found ; but I never observed the Budeng thus distinguished.” 

It would appear that this species is found in great abundance in the forests of Java, which 
are of great extent, forming a safe and convenient retreat for it throughout the year. It 
dwells in the trees; is gregarious, so many as fifty of them being sometimes found together. In 
finding them in their native haunts, it is the best way to watch them from some distance, as, on 
the approach of man, they throw themselves into a dreadful state of commotion, screaming as 
loudly as they can, and breaking, from the half-decayed trees, branches to throw at the intruders. 
What instinct is it that makes every animal, even in its native haunts, where it may never have 
seen man before, feel fear or anger on his appearing in their presence? The Budeng is often 
chased by the natives for the sake of its fur. In such cases the animal is attacked with stones 
and sticks, and destroyed in large numbers. The skin yields a fur of a jet-black colour, covered 
with long, silky hairs, which is usefully employed, by both natives and Europeans, in preparing 
riding equipages and military decorations. Its food consists of the tender leaves of plants and 
trees; and, when adult, on wild fruits of every description which abound in the forests it 
inhabits. 

The Spotted Monkey takes its name from the markings which are spread over its body ; 
and, like the whole of the family to which it is allied, is gregarious. Troops of hundreds of the 
different species of these creatures may be seen in the forests of the tropics, where the fruits 
and plants from which they derive their sustenance are abundant, and where man is rarely seen 
disturbing the natural seclusion in which they delight to dwell. ial aia in South 


America, on the bosoms of her mighty rivers, 
“ Shaded and rolling on through sunless solitudes,” 


they are often seen in troops, strangely disporting themselves. Such travellers as have had the 
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fortune to explore the interior of the tropics, introduce into their usually interesting narratives, 
accounts of the almost innumerable assemblages which they have witnessed crowding the banks 
of streams, performing the most extraordinary antics, and making the most singular grimaces 
that it was in the mobility and power of muscular forces to accomplish. For the greater portion 
of their time, notwithstanding their proverbial love of mischievous fun, they themselves live in 
harmony ; but, if even slightly irritated by rivalry in the pursuit of some favourite food, there 
is an immediate conflict, when the stronger is sure to assert his authority over the weaker. 
Intruders of any other species are either summarily expelled, or, if too strong for this, are 
chattered at with an amazing volubility, and every opportunity watched to give annoyance to 
the unwelcome guests. 

It is a remarkable fact, that, although South America possesses various species of Monkeys 
exhibiting great peculiarities, none of them can be brought into either the African or the 
Asiatic groups. ‘ The nostrils are always divided by a broader separation ; the size and length 
is much less; in some, the proportions are very diminutive; and, in a few, the habits become 
completely nocturnal. The inhabitants of this region also exhibit the most perfect adaptation 
of structure for climbing, and a sylvan life; and the formation of the tail, in the greater part, is a 
most efficient assistant in grasping and supporting themselves among the branches; and some can 
even introduce the extremity in the narrow parts of the bark, and withdraw from thence any 
small substance. Among the Howlers we see somewhat of the form and appearance of the 
Baboon, which they also resemble in their larger size, their strength and fiercer dispositions, and 
in the structures of the laryngeal sacs, which are connected with the os hyoides. We find, in 
the genus Hapales, an approach to the insectivorous mammali, in the hooked claws of the fore 
extremities, instead of nails; and in several of the other forms, a departure from the 
quadrumanous types, and a joining with the Lemuride.”’ 

In reference to the geographical distribution of the quadrumanous order, it is found in 
three different divisions of the globe, and is entirely conftned to the warmer climates. With 
the exception of the southern portion of Europe, both that continent and North America are 
destitute of the Monkey tribes. This is to be attributed to the uncongeniality of their climates ; 
and among the various anomalous forms peculiar to New Holland and the Archipelago of the 
Southern Ocean, there is hardly one which approaches to any resemblance of the other races. 
The smaller formed long-tailed Monkeys, constituting the numerous family of Guenous in the 
different systems, and having a wild disposition and playful manners, are, in a general way, 
distributed over Africa and India. The fur of these is usually of considerable beauty. The 
most typical forms in the zoology of these countries are found in the Cercoceli of Geoffrey, 
inhabiting Africa. The Baboons, or Cynocephali, are more bestial in all their forms and habits, 
and deviate from the quadrumanous type. In one or two aberrant instances they reach India; 
and the Barbary Ape passes the European boundary, and may be looked upon as the extreme 
limit of the family in that direction. The form, again, most typical in India, is seen in the 
long-armed Apes, or Gibbons, approaching the Ourangs somewhat in structure, found exclusively 
in the islands and on the continent, stretching northwards in the Chinese dominions, but not 
existing in any land that can be allied to the continent of Africa. In the western district of 
China there is a curious form of Monkey, furnished with long arms, and a corresponding length 
of tail. It is of rather graceful proportions, with a richly-coloured fur, without the bare 
callosities, and possessing something of the flattened face of the American species. It is called 
the Chinese Monkey, constituting Iliger’s genus Lasiopaga. 
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THE wild species, of which cultivated Sheep are varieties, is pretty well distributed over the 
face of the earth; but, from the earliest ages, the animal has been domesticated, and has formed 
one of the staple supports of mankind. From its habits and form, however, it is less under 
immediate control than some other animals; and it does not undergo, from culture, so decidcd a 
change as to prevent it from speedily relapsing into a wild state, if neglected. Notwithstanding 
these drawbacks, however, it is, of all quadrupeds, the most useful to man. Its flesh is more 
generally eaten by civilised communities than any other kind; whilst its wool is, beyond all 
comparison, the best material of any sort for clothing, whether produced by the animal or 
vegetable kingdoms. Taking the 4th chapter of Genesis for our authority, we find that its 
creation was almost coeval with that of the human race; but, independent of the scriptural 
notices of this animal, ancient writers inform us, that a great proportion of the riches 
accumulated in the patriarchal ages consisted of flocks of Sheep. It is hardly necessary, 
however, to go back into a state of primitive antiquity for knowledge of this kind, as we find, 
even in our own day, that many of the tribes of Central Asia, and even some of the inhabitants 
of modern Europe, count their riches by the number of their flocks. 

As to which variety comes nearest to the original stock of domesticated Sheep there is 
great doubt. Some naturalists consider this to be represented by the Moufflon, an animal still 
found in a wild state, both in Sardinia and Corsica. Others, however, regard the Mouffion as a 
distinct species, or as the progeny of Sheep which at some time escaped from a state of domestica- 
tion; and are further of opinion, that the whole race of the common Sheep was, from the very first, 
taken possession of by man; and that there is not to be found any of the species remaining in a 
state of primitive nature. With the exception of the dog, there is no other animal of which 
the varieties are so numerous and so valuable, arising from the materials with which it supplies 
mankind generally for food and clothing. The thick-tailed Sheep, and Edimain or Hairy Sheep 
of Africa; the fat-rumped animal of Tartary; the small creatures of Wales; the South-Down 
and Leicester, of England ; and even the Merino of Spain, differing as they do in size, form, 
and covering, are all, undoubtedly, varieties of the same species. In the New World, where the 
Sheep was introduced soon after its discovery by Columbus, several new varieties have been 
produced ; one, in particular, with remarkably short legs, called the Otter Breed. The vast 
flocks of Australia, which have been propagated within the compass of little more than‘a 
century, will, no doubt, hereafter be productive of other varicties. 

Like the ox genus, the Sheep, in certain circumstances, loses its horns, or they remain in 
a constantly undeveloped state in whole breeds. Among the British breeds, the largest is the 
Teeswater, which is without horns; but it is much esteemed for its fleece, and the large growth to 
which it attains. In Great Britain, the breeds of Sheep are more numerous than are those 
of cattle. In trying to improve the different breeds, the object of the agriculturist is to obtain 
both fine carcasses and fine fleeces. The latter being considered a most important point, has 
been best effected by crossing native breeds with the Merinos of Spain, the wool of which is of a 
much finer fibre than that of the others. As we cannot here enter into an enumeration of the 


different varieties, or the technical points for which each of these is preferred, we may _ in 
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a general way, that the principal distinction of the different kinds of Sheep in the British Isles, 
arises from their having horns, or being without them; and from the colour of the face and 
legs, which, in the heath breed, common to the mountainous and wildest counties of the north, 
are black. Characteristics of this variety are its large spiral horns, and coarse, shaggy wool; 
but its flesh, like that of all animals nearly approaching to a wild state, is extremely rich and 
finely flavoured. It is remarkable, however, that mutton, though now so generally eaten in 
Europe, is still disliked in some countries. Even in Great Britain it has only recently come 
into general use. In America there is a prejudice against it; and it is only the poor who eat it 
Yn Spain. The Calmucks and the Cossacks will not touch it; nor is it a favourite in many 
other parts. In Greece, and some of the neighbouring countries, the milk of the Sheep is used 
for making butter. 

In a natural state, the Sheep sheds its wool on the approach of warm weather, which may 
be regarded as one of those wise provisions made by the Creator for the comfort of the animal. 
In a state of domesticity, the period for clipping off the fleece varies in accordance with the 
temperature of the season; but Jt should always be done some time before the animal would, 
if living in a state of nature, shed its covering. From about the middle of April to the end 
of July the shearing is usually performed. This is effected by men sitting on the ground, 
holding the animals between their legs, and laying them on their sides, when the work is done 
with a pair of spring-shears, that open of themselves, and consequently require the action of 
only one hand in using them. When the operation is completed, the fleeces are rolled up, after 
the removal of any dirty pieces that may be in them, and tied round by the portion taken from 
the shoulder. The male Sheep is termed a Ram, which, when full-grown, is sometimes called a 
Wedder ; the female is the Ewe; and the young is the Lamb. The term of a Sheep’s existence 
is from fifteen to twenty years; and the female goes with young five months, producing only one 
at a time, although a birth of twins is not unfrequent. 

From a natural disposition which the Sheep has to make fat, its constitution readily adapts 
itself to a cold climate; and this circumstance, coupled with the changes which occur in its 
covering, may be considered as the principal qualifications which enable it to adapt itself to the 
different zones in which it is found. The fat-rumped Sheep of Tartary may be taken as an instance 
of this; but one still more striking is afforded by a few Sheep which were transported from 
Denmark to New Herrnhut, in Greenland, by some Moravian missionaries. Having been tended 
with care, these animals not only lived, but multiplied into an enormously fat flock, some of 
which, when converted into food for the table, exhibited scarcely any lean whatever. From 
eighteen months to two years is the period at which Sheep are fattened; and every part of the 
animal contributes, in one way or another, to the purposes of civilised life. Its flesh, liver, 
heart, kidneys, and spleen are used as food; its intestines are manufactured into catgut for 
musical instruments, and other purposes; its skin is converted into leather, or parchment; its 
bones are used for handles, spoons, and toys; its wool furnishes clothing for all northern nations, 
besides serving for other purpuses ; and the loose fat is made into candles. 

Well may the Sheep be considered the most valuable animal in the possession of man; and 
well does it deserve to be an object of his kindest treatment, and his most watchful care. 
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It would appear that it is from Olaus Magnus that most succeeding writers have drawn their 
wondrous descriptions of the Wolverine, or Glutton, and have, accordingly, set forth its extra- 
ordinary destructive powers, its insatiable voracity, and the means it adopts for gorging itself, 
as well as the manner in which it gets rid of the heavy load it has swallowed. Buffon, too much 
given to censure o@her naturalists, and even Nature herself, describes the relations of the old 
writers, who portrayed the Glutton as a ferocious animal, ready to attack the larger quadrupeds, 
and even standing in no fear of man. He informs us that the artful beast supplies its lack of 
swiftness by the extraordinary degree of cunning which it manifests in surprising its prey ; he 
relates how it climbs trees, and there, among the thick foliage, lies in ambush for the reindeer and 
the elk, leaping, as these pass unsuspiciously beneath, upon their backs, and clinging to them so 
firmly by the power of its claws, that every effort to shake off the fearless rider by the agonised 
animal is fruitless. But this is not all. It is said that it even puts baits upon the ground, by 
throwing down the moss of which the reindéer is so fond, to bring that animal within reach of 
its grasp. These are the legends which have been told respecting the habits of the sloth: but 
we will now turn to the narratives of actual observers. 

Dr. Richardson remarks, that the above character of the Glutton seems to be entirely fictitious, 
and to have partly originated in the name of “Glutton” having been occasionally applied to 
sloths and lynxes; and after recapitulating it, adds that it is very dissimilar to the habits of the 
American Wolverine. He also states that the animal feeds principally on the carcasses of beasts 
which have met their death by accident; that it possesses, for its size, immense strength; and 
that it irritates the natives by destroying their hoards of provisions, and scattering to the winds 
their marten-traps. Mr. Graham, in his MSS., tells us that the Wolverines are extremely 
mischievous, and that they do more damage to the small fur trade than all the other animals put 
together. ‘They will,’’ he states, ‘follow the marten-hunter’s path, round a line of traps 
extending forty, fifty, or sixty miles, and render the whole unserviceable, merely to come at the 
baits, which are generally the head of a partridge or a bit of dried venison. The animals are not 
fond of the martens themselves, and never fail to tear them in pieces, or to bury them in the 
snow by the side of the path, at a considerable distance from the trap. Drifts of snow often 
conceal the repositories thus made for the martens at the expense of the hunter, in which case 
they furnish a meal for the hungry fox, whose sagacious nostril guides him unerringly to the 
spot ; and two or three foxes are often seen following the Wolverine for this purpose.” This is 
believed to be a faithful description of the habits of the Wolverine. A writer suggests that these 
attendant foxes may have given rise to the story that the Arctic fox is the jackal, or provider of 
the Glutton. | oo oo. 

Dr. Richardson says that the disposition of the Wolverine “is so suspicious, that it will 
rarely enter a trap itself; but beginning behind, pulls it to pieces, scatters the logs of which it 
is built, and then carries off the bait. It feeds, also, on meadow mice, marmots, and other 
rodentia, and ocedsionally on disabled quadrupeds of a larger size.” He says that he has seen one 


chasing an American hare, which was, at the same time, harassed by a snowy owl. It zoeennbien fhe 
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bear in its gait, and is not fleet ; but it is very industrious, and no doubt feeds well, as it is generally 
fat. It is much abroad in the winter, and the track of its journey in a single night may be often 
traced for many miles. From the shortness of its legs it makes its way through loose snow with 
difficulty ; but when it falls upon the beaten track of a marten-trapper, it will pursue it for a long 
way. (Fauna Borealt Americana.) The same writer remarks that the Wolverine is said to be 
a great destroyer of beavers; but this can only happen in summer, when those industrious animals 
are at work on land, and when it can surprise them; for an attempt to break open their house in 
winter, even supposing it possible for the claws of a Wolverine to penetrate the thick mud- 
walls, when frozen as hard as stone, would only have the effect of driving the beavers into the 
water to seek for shelter in their vaults, on the borders of the dam. Dr. Richardson further 
informs us, that though the Wolverine is reported to defend itself with boldness and success 
against the attacks of other quadrupeds, it flees from the face of man, and makes but a poor 
fight with a hunter, who, to kill it, requires no other arm but a stick. 

When reduced by famine the Wolverine astonishes by the boldness with which it becomes 
inspired. Captain James Ross, in the Appendix to the Last Voyage of Sir John Ross, introduces 
an incident which occurred at Victoria Harbour. ‘ There,’’ writes the gallant captain, ‘‘in the 
middle of winter, two or three months before we abandoned the ship, we were one day sur- 
prised by a visit from one, which, pressed hard by hunger, had climbed the snow-wall that 
surrounded our vessel, and came boldly on deck, where our crew were walking for exercise. 
Undismayed at the presence of twelve or fourteen men, he seized upon a canister which had some 
meat in it, and was in so ravenous a state, that whilst busily engaged at his feast, he suffered me 
to pass a noose over his head, by which he was immediately secured and strangled. By dis- 
charging the contents of two secretory organs, it emitted a most insupportable stench. These 
secretory organs are about the size of a walnut, and discharge a fluid of a yellowish-brown colour, 
and of the consistency of honey, by the rectum, when hard pressed by its enemies.”’ 

The mischief which this animal does to the trapper is not compensated by the value of its 
skin, which, in Siberia, is sold for four or six shillings; at Yakutsk for twelve; and still dearer 
in Kamtschatka, where the women dress their hair with its white paws, which they esteem a great 
ornament. The fur, according to Pennant, is highly prized in Europe; and the skins of the 
north of Europe and Asia, which are sometimes to be seen in the furriers’ shops, are infinitely 
finer, blacker, and more glossy than those from America. Dr. Richardson says that the fur of the 
American Glutton bears a great similarity to that of the black bear; but that it is not so 
long, nor of so much value. Its utility to man, therefore, cannot, we think, be considered very 
great. 
The habitat of the Wolverine spreads throughout the whole of the northern parts of the Ameri- 
can continent, from the coast of Labrador and Davis’s Straits to the shores of the Pacific, and the 
islands of Alaska. It even visits the islands of the Polar Sea, its bones having been found in 
Melville Island, nearly in latitude 75°. It is not rare in Canada. How far to the south its range 
extends is not mentioned by American writers. Captain John Ross says, that some traces of the 
existence of the Wolverine, in the highest northern latitudes, were observed on two of the 
preceding Arctic expeditions ; but none of the animals were seen on those occasions, although, 
he observes, we know that it remains throughout the winter as far as 70° N. lat., and is 
not, like other animals of that rigorous climate, subject to any change of colour from the intense 
cold. A few days previous to the arrival of the Esquimaux near Felix Harbour, in J anuary, 
1830, the tracks of this animal were first seen; and soon after, the skins of two old and two 
young ones were brought to the ship by the natives, who had taken them in traps built of stone. 
During each of the following winters their tracks were occasionally seen, and at Victoria Harbour 
they were very numerous. Pennant says it inhabits Lapland, the northern and eastern parts of 
Siberia, and Kamtschatka ; and Lesson notes that it inhabits a complete circle round the north 
pole, in Europe and Asia, as well as America. 
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THE CIVET CAT AND THE GENET. 


Mr. E. T. BENNETT, in his Tower Menagerie, remarks that the group of animals comprised under 
the genegic name of Viverra by Linneus, is perhaps the most puzzling, and certainly the least under- 
stood, amongst the true Carnivora, and hence there is no small difficulty in defining its limits, and 
distinguishing the species which compose it. Under the genus Viverra, he observes, Linneus 
comprehended a series, or, to speak more properly, a congeries of quadrupcds, differing from each 
other so remarkably in form, in structure, and in habits, as to render it absolutely ampossible to 
find characters by which they might be circumscribed and isolated from their fellows. Linné’s 
definition of the genus, therefore, says Mr. Bennett, in continuation, although purposely expressed 
in terms the most vague and indistinct, does not exclude such animals as, from their obvious 
affinities, he could not refrain from referring to other groups, whilst it does not include one-half of 
the species which he has arranged under it. The Ichneumon of the Nile; the Suricate of the 
Cape; the Coati of South America; the Stinking Weasels of the North; the Civet of Barbary; the 
Genet of the east; the Ratel of South Africa, and others equally distant in affinity, were swept into 
this common receptacle. This arrangement, it appears, brought together animals truly digiti- 
grade, with retractile claws, tongues covered with sharp papille, canine teeth of great power, and 
molars formed for tearing flesh, consequently in a high degree sanguinary and carnivorous in 
their habits, into close contact with others positively plantigrade, having exserted claws, smooth 
tongues, and teeth of little power for lacerating animal food—in short, with animals .norc or less, 
in some instances, entirely vegetable feeders. 

‘The genus thus formed,” Mr. Bennctt continues, “ presented so heterogeneous a combina- 
tion, that the difficulty was rather where to stop in the dispersion of the dissimilar materials of 
which it was composed, than where to commence the necessary opcration ; and, in consequence, 
nearly a dozen genera, not hanging together in one continued scries, but scattered through various 
parts of the system, and most of them essentially distinct, have bcen the result of the dismember- 
ment of this single group. 

«The true Civets, to which the genus V7verra is now restricted, yield in the extent of their 
carnivorous propensities to the cats alone, whom they approach very closcly in many points of 
their zoological character, as well as in their predatory, sanguinary, and nocturnal habits. In 
addition to the six incisors and two canines which are common to the whole of the tribe 
Carnwora, they have, on each side and in each jaw, six molars, one of which is peculiarly adapted 
for lacerating flesh, while the rest are more or less of the ordinary form. ‘Their tongues are 
furnished with the same elevated and pointed papille which give so remarkable an aspect to those 
of the cats, and their claws are half retractile. The toes are five in number on cach of their fect, 
and their extremities alone are applied to the ground in walking; the animals are consequently 
completely digitigrade. But the most distinctive character of the group consists in an opening 
near the tail, leading into a double cavity of considerable size, furnished with glands and follicles 
for the secretion of the peculiar odoriferous substance so well known as the produce of the Civet, 
and from which the animal derives its name.” 

The locality of the Civet is the north of Africa; and in its habits it approaches nearest to 


the foxes and lesser cats, preferring to make its predatory excursions against birds and smaller 
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quadrupeds in the night, although, like these carnivore, it will occasionally attack its prey 

in the daytime. In a state of captivity, 1t becomes in a degree tame, but never familiar, and is 
dangerous to handle. The young are fed on farinaceous food—millet-pap, for instance, with a 
little fish or flesh. Many of them are kept in North Africa for the sake of the perfume which 
gives to the animal its name, and which brings a high price. The civet is procured by scraping 

the inside of the pouch with an iron spatula at intervals, about twice a week. Ifthe animal is a 
male and in good condition, and if he is irritated, a drachm or thereabouts is obtained 
each time. The quantity obtained from the female does not equal that which is secreted 
by the male, Civet, like most other articles of this kind, is much adulterated, often with honey, 
and it is rare to get it perfectly pure. Adulteration is also frequently effected with suet or oil, 
to make it heavier. 

In Java there is an animal called the Viverra Rasse, which, says Dr. Horsfield, occupies the 
place of the Viverra Civetta in Africa, and the Viverra Zibetha on the Asiatic continent, from 
Arabia to Malabar, and in the large islands of the Indian Archipelago. ‘I have endeavoured,” 
he continues, “to show, that by its form and marks, it is essentially distinct from the Viverra 
Zibetha ; and it differs as much in its natural disposition as in external characters. The Viverra 
Zibetha is an animal of a comparatively mild disposition. It is often found among the Arabs and 
‘ Malays who inhabit the maritime parts of Borneo, Macassar, and the other islands, in aystate of 
partial domestication ; and by the account of the natives, becomes reconciled to its confinement, 
and in habits and degree of tameness resembles the common domestic cat. The Rasse, on the 
contrary, preserves in confinement the natural ferocity of its disposition undiminished. As the 
perfume is greatly valued by the natives, it is frequently kept in cages; but as far as I ‘have 
observed, must always be obtained for this purpose from a wild state, never propagating in a state 
of confinement. 

“The Qasse is not unfrequently found in Java, in forests of a moderate elevation above the 
level of the ocean. Here it preys on small birds and animals of every description. It possesses 
the sanguinary appetite of animals of this family in a high degree, and the structure of its teeth 
corresponds strictly with its habits and modes of life. In confinement, it will devour a mixed 
diet, and is fed on eggs, fish, and rice. Salt is reported by the natives to be a poison to it. The 
odoriferous substance is collected periodically. ‘The animal is placed in a narrow cage, in which 
the head and anterior extremities are confined. The posterior parts are then easily secured, while 
the civet is removed by a simple spatula.” 

The substance obtained from the Rasse is of the same description as that afforded by the 
Viverra Civetta and Zibetha, in colour, consistency, and odour. It is a very favourite perfume 
among the Javanese, and applied both to their dresses and, by means of various unguents and 
mixtures of flowers, to their persons. Even the apartments and the furniture of the natives of 
rank are generally scented with it to such a degree as to be offensive to Europeans ; and at their 
feasts and public processions, the air 1s widely filled with this perfume. The specific names 
Civetta and Zibetha are derived from the Arabic; and Dr. Horsfield states that the name 

Rasse, like many other Javanese names, is derived from the Sanscrit. 

The Genet belongs to the same genus, and is of a grey colour, spotted with small black or 
brown patches, sometimes round and sometimes oblong: the tail, which is as long as the body, 
is ringed with black and white, the black rings being to the number of nine or eleven. There 
are white spots on the eyebrow, the cheek, and on each side of the end of the nose. It is found 
from the south of France to the Cape of Good Hope. It delights in lowlands, particularly the 
banks of rivers and the neighbourhood of springs. In Constantinople it is domesticated, and 
kept in the houses, in which it 1s said to catch mice as well as the cat. The tail of the Genet 
is capable of being rolled from above downwards to its base, but it is not prehensile. This 
animal has five toes nearly palmated ; the sole of its foot is tuberculous, applied throughout its 
surface to the ground; its claws are semi-retractile. 

Such is a general description of this peculiar genus of animals. 
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THE GREAT MANIS. 


PANGOLINS is the common name employed to designate the scaly ant-caters, said to be a deriva- 
tive of the word Pangeling, signifying, in the Javanese language, animals which roll themselves 
into the form of a ball. They are called by the Bengalese, the Reptiles of Stone. These animals 
are the genus Mans of Linnaeus. Their geographical distribution is entirely confined to the 
ancient continents of Asia and Africa. 

Like the hairy ant-eaters the Pangolins are destitute of tceth, and are furnished with a very 
extensible tongue ; but their tegumentary covering is very different, for their body, limbs, and tail 
are clad in a panoply consisting of large trenchant scales overlapping each other, like scale-armour, 
imparting a formidable appearance to the animals when on their feet. When their instincts lead 
them to suspect the approach of danger, or when attacked with vigour, they roll themselves up 
in the form of a ball; and then, like ‘‘ the quills upon the fretful porcupine,” they erect their 
trenchant scales, and present their keen edges to the enemy. The accompanying engraving 
strikingly illustrates this peculiarity. 

The Pangolins of Asia are described as having the head small, pointed, and conic; the 
muzzle elongated and narrow; the body somewhat stout; the tail short, and extremely broad at 
its base ; the dorsal scales disposed in longitudinal rows to the number of cleven; the under 
part of the body, head, and fect, naked; some long, fair-coloured hairs spring from under the 
scales; the middle claw of the fore-feet far excceding the others in its proportions. 

The localities where the Asiatic Pangolins are found, are the East Indics, on the coast of 
Tranquebar, and other parts. They feed often and largely on termites, or white ants, the conical 
nests of which they destroy with their great middle claw, and for which this instrument is 
admirably adapted. Thunberg states that the J/anis abounds in Ceylon, especially in the 
neighbourhood of Negumbo. The Dutch give it the terrifying appellation of the Negumbo Devil, 
and the Singalese call it the Cabelle. It is ministered to the sick as acurative for some complaints. 
Thunberg further informs us that the inhabitants have a method of making a hole in its skin 
with a knife, and thus of guiding and governing the animal at their pleasure; the point of the 
knife, which is kept in the hole, subjecting and irritating it. The cruelty of this mode of 
governing an animal, however, does not secm to have struck the traveller. The Land Carp is 
also an Asiatic designation for this species. It is, according to Colonel Sykes, the Awos/ee Man- 
jar, or Tiled Cat of the Mahrattas. This officer observes that it is very common in Dukhun 
(Deccan), where it lives on white ants. Mr. Hodgson, in his catalogue of the quadrupeds of 
Nep(til, mentions a new species of Afauis, allied to the Manis Javria, as being frequently seen in 
, the hills of the lower region, and in the mountains of the central tract. 

The localities of the African Pangolins, are Sencgal, Guiana, and various other parts. To 
illustrate their habits the Manis Temminckti has been chosen, Mr. Bennett described this 
species from a specimen in the collection made by Mr. Steedman in South Africa; and he 
stated that his object in calling attention to it, was to point out the external characteristics of a 
species known to its original describers by its skeleton alone, and a few detached scales; and he 
distinguished it as Mane with a rather short head, a rather wide body; the scales large, and in 
eleven rows; the tail as long as the trunk, rather Jess than that in width, and hardly narrower at 


THE GREAT MANIS. 


the subtruncate apex. Length, 25 inches; of the tail, 12 inches; width of the back, 8 inches ; 
of the tail near the apex, 5 inches. He further observes, that the most remarkable features of this 
animal, are the shortness of the head, the breadth of the body, and the breadth of the tail, which 
is nearly equal to that of the body, and continues, throughout the greater part of its extent, nearly 
the same width, tapering only slightly towards the end, where it is rounded and almost truncate. 
There is likewise a peculiarity in the distribution of the scales of this species, in the cessation of 
the middle series of them at a short distance anterior to the extremity of the tail, so that the last 
four transverse rows consist of four scales each—each of the preceding rows having five. 

The locality given by Mr. Bennett as the habitat of the Alanis he describes, is Latakos. Dr. 
Smith remarks, that the only specimen of this species was obtained by the expedition before 
reaching 26° S. latitude, and but two more were known to have been captured in the latter 
tract while the enterprising travellers were actually traversing it. He deems it very doubtful if the 
animal be so rare in nature as the result of their experience might induce men to believe. His 
opinion is, that its extreme scarcity probably arises from its having been zealously sought after by 
the natives, who cherish a belief that it either has some influence upon cattle, or, at least, that 
certain observances in respect of it have an effect upon them. Whenever a specimen is procured, 
it is subjected to the fire in some cattle-pen, apparently as a burnt-offering, for the increase of 
the health and fertility of all cattle which may subscquently enter that fold. Dr. Smith states 
that, not many years ago, a specimen was captured in the northern part of the Cape Colony, which 
renders it probable that the species was, at one time, scattered over the whole of South Africa, and 
that its almost total disappearance from the more southern districts, has arisen from causes such as 
are now operating to effect a similar result in the interior. Here we have another cause for the 
extinction of species. Intolerance of their aggressive propensities has excited the shepherd of the 
hills, or the agriculturist of the lowlands, to the destruction of some; but in this case, a species is 
probably becoming extinguished under the influence of a superstition. 

We are told by Dr. Smith, that when the Mans Temmincki is discovered, it never makes the 
slightest attempt to escape, but immediately rolls itself up into a globular form, taking especial 
care of its head, which is the only part that is easily injured. Ants constitute its principal and 
favourite food; and these it secures by extending its projectile tongue into holes which may exist 
in the habitations of these insects, or which it may itself form; and when, by means of the 
glutinous matter with which its tongue is covered, a full load has been received, a sudden retrac- 
tion of the retractor muscles carries both into its mouth, after which the ants are immediately 
swallowed. 

‘The attention of Cuvier was called by M. Schleyermacher to a bone, of which he sent the 
great French zoologist a plaster cast. This bone had been found (together with many osseous 
remains of Rhinoceros, Mastodon, Hippopotamus, and Tapir, near Epplesheim, in the canton of 
Altzey, in that part of the ancient Palatinate belonging to the Grand Duke of Hesse) in a dike 
whence sand and gravel were dug, which seemed to have been accumulated by the alluvium of 
the Rhine. Cuvier was soon satisfied that this bone was the ungual phalanx of an Edentate 
mammiferous quadruped, and came to the conclusion—which has not been disputed, but, on the 
contrary, entertained by many best qualified to judge—that it probably belonged to a Pangolin of 
gigantic stature. Taking this ungual bone for his basis, with far less material than he had for 
his opinion who ventured to pronounce ‘ex pede Herculam,’ Cuvicr measured the animal to 
which it must have belonged as having extended to the length of twenty-four feet. Nor will this 
extraordinary length stagger those who know the enormous proportions which characterised 
some of the extinct Saurians.”—Such are said to have been some of the colossal wonders of the 

antediluvian ages in animal nature! 
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THE HAMSTER AND THE MARMOT 


HAMSTER Is the name given to a genus of Rodents, the economy of which renders them one of the 
most interesting of the great Linnean genus Jfus, or the family of Aluride, in the most extensive 
sense. They inhabit all the north of Asia, the temperate countries of Persia, and the deserts of 
Astrakan. If the Canadian pouched rat is to be considered a Hamster, Canada and the borders of 
Lake Superior must be added ; and it must not be forgotten that the Z'ucan of Hernandez, an 
inhabitant of New Spain, is, by some naturalists, considered to be identical with this Canada rat. 
Richardson, however, places Desmarecst’s Canada Hamster under the genus Geomys, with a note 
of interrogation ; whilst Say has given it a generic distinction, under the name of Pseudostoma. 
Besides the above localities, they are found in Austria and Silesia, and many parts of Germany, 
Poland, and the Ukraine; in all the southern and temperate parts of Russia and Siberia; and even 
about the river Yenesei, but not further to the east. In the Tartarian deserts, in sandy soil ; but 
they have great repugnance to damp or moist places. Pennant says that they swarm in Gotha. 

The common Hamsters are great enemies to the farmer, and the quantity of grain they destroy 
is very great. Nor does this destruction cease with mere satiety of appetite, for they never neglect 
their hoarding habits. They fill their cheek-pouches till they appear ready to burst with the 
spoliation they have gathered. The whole race is said to be very fond of the seeds of liquorice. 
Their dwellings are subterranean. The way in which these are formed has been thus described :— 
They first form an entrance penetrating obliquely. At the end of this passage one perpendicular 
hole is sunk by the male; and the female sinks several holes. At the termination of these they 
excavate various vaults, some as lodges for themselves and families, some as storehouses for their 
food. It is said that every young one has to itself a separate department. How unsociable must 
the little wretches be! Each sort of stolen grain, too, has its separate vault. The living apartments, 
as they may be called, are laid with straw or grass. The vaults are of different depths, in accord- 
ance with the age of the excavator. A young Ilamster, it is stated, makes his scarcely a foot deep, 
while an old one goes to the depth of even four or five feet; and the whole “ curtilage,’ so to 
speak, is sometimes eight or ten feet in diameter. From the manner in which they pursue their 
work, the reader will be prepared for the statement that the male and female reside in different 
apartments ; and indeed it appears, except at the short season of their courtship, they have very 
little or no intercourse. Pennant says that ‘“‘ the whole race is so malevolent as to constantly reject 
all society with one another.” We have in our time met with a few—happily only a few—human 
Hamsters of this disposition. ‘ They (the Hamsters) will fight, kill, and devour their own species, 
as well as other lesser animals—so may be said to be carnivorous as well as granivorous.” 

The fur of the Hamster is said to be valuable; and the pcasant, when he goes * Hamster 
nesting” in the winter, not only possesses himself of the skin of the creature, but his plunder, 
which is said commonly to amount to acouple of bushels of good grain in each magazine. 
Buffon, quoting Sulzer, says that, in Gotha—where these animals were proscribed on account of 
their extensive depredations upon the corn—11,564 of their skins were delivered at the Hétel de 
Ville of the capital in one year; 54,429 in another, and 80,139 in a third. 

The harvest of Hamsters begins in August; grains of corn, ears of corn, peas and beans in 
the pods, all find their way into their cheek-pouches, which will hold the quarter of an English 
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pint measure. This forage is carefully cleaned in their burrows, and the husks end chaff carried 
out. When all is in order, they stop up the entrance and prepare for their hybernation, which 
continues throughout the severe season ; the provision they have made having been collected for 
the purpose of supporting them before they have actually entered upon their torpid state, and 
likewise in the spring and summer, before the season has‘ produced a supply for them in the 
ficlds. If all tales be truc, they are of a very bold nature, and will spring at a horse if he come 
near them, and hang by its nose with such tenacity as to be removed with great difficulty. Their 
voice is said to resemble the bark of a dog. Fierce as they are, however, they quail before their 
determined foc, the polecat, which pursues them into their holes, and there, with the reckless 
feelings of a savage, destroys them. But notwithstanding this check, it is stated that they are 
so numerous in some seasons as to cause a dearth of corn. The female is an abundant producer, 
keeping up the breed of her race by producing two or three times a year, at the rate of sixteen or 
eightcen at a birth. For these she evinces little affection; so when about three weeks old, she 
turns them out of thcir burrows, sending them, heartlessly adrift on the world to make 
provision for themselves. 

Respecting the Marmot there is not so much to be said. There is an Alpine and a Quebec 
specics; the latter, according to Dr. Richardson, inhabiting the woody districts from Canada to 
latitude 61°, and perhaps still further north. He says it appears to be a solitary animal, burrows 
in the earth, but ascends bushes and trees, probably in search of buds and other vegetable pro- 
ductions, on which it feeds. It also feeds upon the coarse grass which it gathers on the river 
sides. The Indians capture it by pouring water into its holes. Its fur is valueless ; but the flesh 
is considered delicate when the animal is fat. This species has a slight folding of the lining of the 
mouth, forming the rudiment of a cheek-pouch. 

The Alpine Afarmot is well known, and is found both on the Alps and the Pyrenees ; even, it 
is said, on the very tops of these mountain chains. ‘The species lives in little societies, feeding on 
roots and vegetables, and occasionally on insects. Their holes are formed in the ground, usually 
with three chambers shaped like a Y, with two entrances. These apartments are comfortably 
lined with moss and hay, and to them the Marmots retire about Michaelmas, having stopped up 
the entrances with earth, there to doze away the inclement months, till the sun and showers of 
April rouse them from their sleep, to participate in the general joy of nature, and partake of the 
renewed vegetation. It is stated that from five to twelve lodge in one chamber. ‘They lift their 
food to their mouths with their fore-feet, eat it sitting, and can walk on their hind feet alone. 
When at their fecding-place, a sentinel is stationed; and on the approach of danger, his whistle 
drives them instantly to their subterranean retreats. They are playful creatures, except when 
angry, or before danger is anticipated by the announcement made by the whistle. Though they 
soon become tame, and will eat almost anything, they bite very hard when offended. They are 
very fond of milk, and lap it with audible sounds of gratification. They are sometimes eaten 

when fat; but they are captured by the Savoyards, and other itinerants, chiefly for the purpose of 
exhibiting them. The number of young at a birth is generally three or four. 
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PICTORIAL MUSEUM OF ANIMATED NATURE. 


1765, 1766.—Tnz PrarMIGAn 
(Lagopus mutus). Gehnote blanche, 


fiissige Waldhuhn of the Germans; Rype of the 
Norwegians; Riupkarre (male) the Riupa (female) 
of the Icelandeis; Tarmachan of the Highland Gael ; 
Conar yr Alban of the Welsh. In this genus the 
legs AS toes are completely clothed with han-like 
feathers to the very claws, and in winter so thick 
and deep does this covering become, as to give to 
the leg the appearance of a “hare’s foot” Small 
closely-xet feathers also invest the base of the beak, 
which increase, during the colder season, till little 
more than the point of the latter isvisible. A naked 
skin rises above each eye 

The Ptarmigan 18 a native of the dreary mountain 
regions of the north of Europe, the Alpine districts 
of central Europe, and the northern parts of America, 
including the islands Jympy fo the south west of 
Baffins Bay. It i found in the Butish Islands, 
being common on the Grampians, where gieat 
granite and slaty masses aftord it concealment. It 
18 found also in tolerable abundance on the elevated 
summits of the mountains in the north of Seotland, 
and the adjacent islands. Mountiun beies and 
heath-shoots in summer, buds and leaves in winter, 
conatitute the food of the ptarmigan; and at this 
season the birds are often obliged to buniow undu 
the snow, partly perhaps for shelter, but principally 
In quest of food. After the breeding scason the 
various young coveys and there parents associtte im 
large flocks, consisting of forty or fifty individuals, 
which separate info pans early in the spung. ‘The 
nest, il it deserve the name, consists of a few twigs 
and stalks of grass, loosely ananged in a slight 
depression on the ground; the eggs, fowteen or 
fifteen in number, are ofa pale reddish white, spotted 
with dak brown. = The young run about assoon as 
they leave the shell, and are quite on the alert, 
concealing themselves with great skal! on the ap- 
peaance of danger. The alarm-call of the ptarm- 
ganisa stiange croahing cry, and so well do the 
mingled colours of these bids blend with the frag- 
ments of out-ctopping rock, weather-stained and 
covered by many tinted lichens and mosses, that 
A person may pass very neat a covey without per- 
ceiving them, unless one utters his call, or they lise 
suddenly une the wing. 

One of the most remarkable facts connected with 
the history of this species is ats change fiom aich 
and spotted livery, its summer dress, to one of pure 
white. In spring, for example, the plumage 1s 
varied with blach and deep reddish yellow, the quill- 
feathers beng white with black shafts Towards 
autumn the yellow gives place to meyish white, 
and the black spots become nregularly broken, fall 
at Inst they disappear, the plumage whitening to 
the es of snow, At the same time it acquires 
greater fulness; and the legs and feet are so densely 
clad as to resemble those of a hare 9 As spring 
returns, the ptarmigan begins to lose the pire white 
of his plumage, and regain his summer diess 

Of the number of ptarmigans imported dung 
the latte: pat of the winter and eaily in the spring 
from Norway, Sweden, &e, to the London market, 
few pesons have any idea “On one oecasion,” 
says Mr Yariell, “late in the spring of 1839, one 
party shipped sia thousand ptarmigans for London, 
two thousand for Hull, and two thousand for Liver- 
pool, and at the end of Febuary or very early in 

farch of the year 1840, one salesman in Leadenhall 
Market received fifteen thousand ptammigan that 
had been consigned to Jum, and duting the same 
week another salesman received seven hundied 
capercailies, and five hundred and sixty black 
grouse" Fiom Drannen, in Noiway, in 1839, two 
thousand dozen of ptarmigans were exported in one 
ship for London. inty thousand have been billed 
Ina sivgle parnsh during the course of the winter. 
The total of these birds destroyed throughout Norway 
and Sweden every season, we do not know, but it 
must be enormous, 

With respect tothe red grouse (Lagopus Scoticns) 
it is excluaively peculiarto the British Islands, beme 
found in no part of the Continent. This beautilul 
and valued bud 15 common onthe high mooiland 
distriots of the northern counties of England, Scot- 
land, Wales, and Ireland, where the heath affords it 
shelter and concealment. Dunny the autumn and 
winter it associates in flocks or packs, which are often 
wild and shy, and not easily approached. Early in 
the spring the sexes pair, the female lays her eggs 
in March, making a rude nest of spugs of heath and 
grass upon the ground, under the shelter ofa tuft of 
heath or of the bilberry plant (Vaccinium Myrtillus). 
The young are strong on the wing by August. The 
male takes o> part 1: the labour of incubation, but 


lAttages 
blanc, of the French; Permce, alpestre and Lagopo 
bianco of the Italians; Schneehuhn and Hassen- 
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|| joins the female and tbe young brood as soon as 
hatched, and 18 as attentive to the Jater as the 
female parent. The red grouse feeds upon the 
tender shoots of heath, on bilber:tes, whortleberries, 
and the bernes of other species of Vaccinium, and 
also nye oats, for which it will visit the stubble 
| lands orde:ing the moors. Its flight 1s rapid and 
powerful, 

The plumage of the red grouse 38 very rch, the 
general tint being deep chestnut, diversified with 
fgzag bars and dots of black; the legs and toes ae 
thichly clad with hair-like feathers, and a bight 
scarlet tinged skin, largest in the male, su:mounts 
| the eye. 


1767, 1768 —Trz Pin-raiLep SaAND-GrousE 


(Pterocles setarius), The sand-grouse are natives of 
the sandy plains and rocky deserts of Alrica, Asta, 
and the southern districts of Europe. They are 
distinguished by long pointed wings, and a comeal 
form of tail, the two middie tail-feathers being in 
some species much elongated Buds of powerful 
and rapid flight, they Jove to wander from place to 
place, sweeping over the hot and arid sohitudes in 
which they find a congenial abode. Some are 
gregarious, associating in vast flocks, others live in 
pans; the prevailing tints of then plumage are 
gicy, sandy, yellow chestnut, olive, and black 

The pin-tailed sand-giouse 1s found in the south 
of Spun, the north of Altica, and the deserts of 
Aiabaand Syna. The stony distnets of the country 
beyond Jordan swarm with these birds, there called 
Kutta Near Bosara, says Burckhardt, * the quantity 
of Kkattas is beyond desemption, the whole plain 
seemed sometimes torse, and far offin the an they 
were seen the large moving clouds * Inthe moun- 
tats of dom their numbers are equally great, and 
so dense are the flocks that the Arab boys offen kall 
two or three at a time by merely throwing a stich 
among them, According to Russell they are com- 
mon at all seasons, but most abound in May and 
June, when, even in northern Syua, a quantity suffi- 
crent fo load an ass may sometimes be taken at one 
shutting of the clasp-net. Then flesh is dry, black, 
and had, but 1s nevertheless relished by the Turks, 
though it 1s never seen at the tables of the Franks. 
This bud lays two or thiee eggs, of a greenish black 
colour, and about the size of those ofa pigeon. They 
are placed on the dry ground without any nest. The 
Arabs collect them in large quantities, and eat them 
fiiedan butter. Burekhaidt suggests that this bud 
isthe qual (Selay) of the ancient Israelites, and 
Hasselquist was of the same opmion. The pin- 
failed grouse is distinguished by a broad band of 
deep chestnut, cdged with a line of black across the 
chest, the upper smface is elegantly vamed by 
utermate bars of yellow, black, and silvery grey; the 
two central fail-teathers are elongated into slender 
points. Size, that of a partudge. 


1769.—Tur THROAT-BANDED Sann-GROUSE 


(Pterocles gutturalty, Smith). 
This 


Male and Female. 
gue was discovercd by Di. A) Smith, m 
South Afiiea, about erzhty miles to the eastward of 
Latakoo, In common with the othe: South Afiuean 
species of this genus, it repans im large flocks, at 
igular periods, to localitics where water 1s, and 
when approaching or refining from such spots, which 
i does withsingular rapidity and suddenness it utters 
enes resembling the svilables tweet weet tivet wert 
Though these buds crowd in flocks to the water, they 
ae not truly meganous, but disperse themselves in 
pans over the feeding-grounds, whence they take 
flizht af tenin the momning and three in the after- 
noon to the water, the margins of the pools which 
they frequent oceing at those times crowded by hun- 
dreds struggling to obtain their relreshment. Dr. 
Smith found grass seeds, ants, and gravel in the 
stomachs of most of the mdividuals he procured. 
| ‘The female deposits her eggs, two o1 three in num- 
bet, onthe bare ground; they are of a dinty white 
oa cream colom, with mregular streaks and blotches 
of pale rust colom and grey. Almost as soon as 
the young escape fiom the shell they take toa wan- 
dering lite, anid remove from place to place with the 
| parent birds in search of food 
The present species 1s about twelve inches in 
length; the male has a dark brown crescent matk 
| acioss the throat, which 1s wanting in the female. 
For minute details see Dr Smith's ‘Illustrations of 
| the Zoology of South Africa.’ He enumerates four 
othe: species as peculiar to South Africa, and many 
more natives of Northern Africa, Senegal, &c, 
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1770.—Tre Common PartrRIDGE 


( Perdix cinerea). Perdria, Perdris grise, ou des 
Champs, of the French; Perdice, Pernisette, Perni- 
gora, and Starna of the Itahans; Rebhun of the 


Germans; Coriar of the ancient British; Pertrigen 
of the modern Welsh. 

The Common Partridge is too well known to 
require minute description : it appears to be confined 
within the boundries of Europe, everywhere frequent. 
ing cultivated districts and rich corn-e.nds ; hence its 
increase 1s encouraged by the conversion of heath, 
moorland, and wood into fields of waving grain, 
The pairing time of these birds 15 about the begin- 
ning of February, at which season the males engage 
in desperate conflicts, and as they are more 
numerous than the females, the success{ul combatant 
in one battle has often to renew the atnife with other 
ivals, The female produces her eggs about the 
latter part of May or beginning of June, depositing 
them in a rough nest or shallow depression of the 
giound, in a corn-field or clover-field, under a tuft of 
giass in a meadow, or amongst whin bushes, The 
vary fiom twelve to twenty in number, and are of 
a mieenish ash colour. So close does the female si 
and so unmoved as she by apprehension of danger, 
that she frequently falls a victim to the mower’s 
scythe while brooding over her nest. The young, 
alter three week’s incubation, are hatched jn June, 
or fiom the beginning to the middle of July; and 
the male immediately joins his mate in the care of 
the young biood. From the earliest times the par- 
tiidge has heen celcbrated for the various artifices 
employed to diaw off the attention of men and dogs 
fiom the young, which at the waining cal] of their 
parents have dispersed, and jie cowermng in the 
grass or amidst the standing corn; nor is this all,— 
they wall fight resolutely in defence of their brood 
and have been known to engage in combat with the 
kite and the crow, and accomplish their object. 
The feeding-time of the partridge occupies two or 
three homs alter sunise, and again in the evening 
belore sunset. The interval they employ in basking 
and dusting their plumage in sunny places, in 
preening then featheis, and in taking shoit flights 
from one spot to another. They roost at mght upon 
the ground, near the centre of a field, in a bare spot, 
and at sunset may be heard calling to each other, 
till the covey, which sifs crowded together, 18 cum- 

ete. 
The Red-legged Partridge (Perd:x rubra), a spe- 
cies abundant in France and Italy, and a native also 
of the islands of Guernsey and Jersey, has within 
the last few years been introduced into some‘gf the 
p eserves of game in our island and in varlows" parts 
146 considarably multiphed ; but tothe injury of the 
common partiudge, which it fiercely persecutes, 
usurping its legitimate teritory. Its flesh 1s very 
inferior to that of the latter, and the sportsman to 
his annoyance finds that the bids, instead of ising, 
run, soon spoiling the behaviour of his best-trained 
pointers, The red-legged partridge is very beautiful, 
having the feathers of the sides ornamented with a 
series of crescent shaped bais of black, white, and 
chestnut; the throat 1s white, bordered by a deep 
black band; the general colour of the upper surface 
is reddish biown, of the under surface 1eddish yellow. 
Closely allied to thisspecies me the Greek partndge 
(Perdix saxatilis), the Barbary partidge (P. petrosa), 
and the Chukar paitudge from India (P. Chukar) 
All have a rudimentary blunt spur on the legs. 

To our common partidge, not only in plumage 
and form, but in the spuiless condition of the legs, 
the Quails (Coturnix) bear a close 1esemblance. 
The Kmopean Quail (Coturmx dactylisonans; the 
borvt of Anstotle, Cotuimx of the Latins; Quaglia 
ol the modein Itahans; Calle of the Fiench; and 
Wachtel of the Germans) 1s known over the greater 
part of the old world, and 1s a summer visitant, 
though not in great numbers, to our island. In 
Italy, Spain, and Portugal, the quai] may be regarded 
as stationary, flocks or bevis remaining during the 
winter, but increased every sping by an accession 
of visitors from the parched plaina of Africa, the 
winter asylum of myriads which make Europe and 
the adjacent parts of Asia their annual summer 
residence. In India we believe the quail is not 
migiatory. During their periodical flights between 
Europe and Afitca, and vice versd, the shores and 
islands of the Mediterranean are replete with myriads. 
Sicily swarms with them—their autumnal arrival 
1s looked forward to with great anxiety, and they are 
shot nnd captured by wholesale. On the coasts of 
the kingdom of Naples a hundred thousand have 
been destroyed in one day. According to Baron de 
Tott, no country abounds in quails more than the 
Crimea. Dunng the summer these birds are die 
persed over the country, “but assemble at the 
approach of autumn, and cross the Bleck Sea to 
the southern coasts, whence they afterwards trans- 
port themselves into a warmer climate, The order 
of thisemigration is invariable: toward the end of 
August, in a serene day, when the wind blows from 
the north at sunset, and promises a fine night, they 


Quaits. | __ 


repair to the strand, take their departure at six or 
geven in the arene and have finished a jour- 
ney of fifty leagues by break of day.” Nets are 
spread on the opposite shore, and persons. are 
assembled to capture the birds exhausted by their 
flight. The migrations of the quail have in fact 
heen noticed by the ancients, from Aristotle to 
Pliny; and the latter asserts that, blown by adverse 
winds out of their course, whole flocks are often 
swept into the sea, and that sometimes they settle 
on veasels in such aumbers as to cause their aigking. 
« Advolant ...«. on sine periculo navigantium cum 
appropinquavere terris, quippe velis spe insident, 
et semper noctu, merguntque navigia.” (Plin. ‘ Hist. 
Nat.’ lib. x.) Huasselquist states that in Egypt 
amazing flocks of these birds arrive in the month 
of March, when the wheat ripens there, and are 
caught in thousands by means of nets. — 

The flesh of the quail is very delicate. Our 
London markets are nipped principally from 
France, and thousands are there captured by means 
of a quail-pipe which imitates their call; but, as 
Mr. Selby observes, “by this device males only are 
taken, which may account for the few female speci- 
mens found amongst the many hundreds kept in 
confinement by the London poulterers.”. We ma 
add that the males precede the arrival of the females 
by a few days. 

According to Pliny, the Romans entertained a 
prejudice against the flesh of these birds, in conse- 
quence of their feeding on the grains of the helle- 
bore, and their being subject to epilepsy. Other 
nations, however, do not seem to have partaken of 
(his prejudice. The quail is polygamous; the 
nest consists merely of a few dried stalks in 
some convenient receptacle on the ground, gene- 
rally in a field of wheat; the eggs are from twelve 
to eighteen in number, of a light greenish hue, 
blotched with brown. The pugnacious habits 
of the quail are well known: ‘As quarrelsome as 

uails in a cage,” was an ancient saying. The males 
fieht with the spirit and resolution of game-cocks ; 
hence the Greeks and Romans kept them for the 
purpose of fighting, and the same practice prevails 
in China and India at the present day. 

The colours of the quail are very pleasing, being 
a mixture of black, chestnut, yellow, and white ; the 
markings vary in intensity, but the males are always 
characterized by a black border round the throat, 
whigh is wanting in the female. Length seven 
indigp and a half. 


1771.—THE Rocx-QualL 


(Coturniz Argoondah). This species, described by 
Colonel Sykes, is a native of the Dukhun. = It feeds 
rincipally upon grass seeds, which were exclusively 
ound in the stomachs of the birds Colonel Sykes 
obtained. He states that they do not frequent cul- 
tivated lands, but are found all over the Dukhun on 
the gencral level of the country, amidst rocks and 
Jow bushes, and that they rise in coveys of from ten 
to twenty or more, from under the feet, with start- 
ling suddenness and bustle, so that the young sports- 
man is perplexed in selecting his bird. suey are 
gregarious, and probably polygamous ; Colonel Sykes 
never saw them solitary or in pairs. The flesh is 
white. This species is used by the natives for quail- 
fights, General colour above rufous brown with 
harrow ferruginous bars; under parts dirty white 
with black bars; forehead ferruginous ; a stripe over 
A eye reddish white. Length six inches and a 
alf. 





1772.—THE VirGINIAN QualIL 


(Ortyx Virginicna). The genus Ortyx, character- 
ized by a peculiarly short, high, thick bill, is the 
American representative of the genus Coturnix of 
the Old World. 
According to Wilson, the Virginian or Maryland 

Wik is a genera] inhabitant of North America, 
rom the northern parts of Canada to the extremity 
of Florida; and is numerous in Kentucky and Ohio. 
It frequents the vicinity of cultivated Jands where 
grain is in plenty ; and.though the coveys sometimes 
take shelter in woods or among brushes, they are 
most usually found in the open fields or along 
fences of briars. Where not much persecuted b 
eportsmen, they become “almost half domesticated, 
and in winter approach the farm-yard, mixing with 
the poultry, and there gleaning their subsistence. 
It would appear, indeed, that with little trouble this 
species might be domesticated. The Virginian 
quail begins to build early in May, making a thick 
nest of leaves and dried grass, under a tuft of grass 
that shelters and conceals it; it is domed, and has a 
lateral entrance. The eRe are from ten to eighteen, 
and of a pure white; the male at times assists in 
hatching them. The young run about as soon as 
liberated, and follow their parents unti] spring. 
These’birds roost at night in the middle of a field 
on the grass, the covey forming a circle, with their 
eads outwards; an arrangement which enables 
the both to prevent surprise, and to take wing and 
scatter asunder when alarmed. 


MUSEUM OF ANIMATED NATURE. 


The usual ery of this bird is a clear whistle, but 
the call of the male in the pairing season consists 
of three distinct notes, sounding like the words “Ah, 
Bob White;” the first note a kind of aspiration, the 
two last loud and clear. In the middle of April the 
male may be seen perched on a fence-stake or some 
low branch, uttering hus call for hours: should he 
hear the note of a female, he sails directly towards 
the spot whence it proceeded ; but it often happens 
that the call of a rival at a little distance sounds 
 chelenge—hente obstinate combats often take 
place. 

The gun, the net, various traps and devices thin 
the numbers of the Virginian quail or partridge, its 
flesh being held in high estimation; it is also kept 
in coops or cages, and soon becomes very fat. Its 
ordinary food consists of grain and berries, but it 
feeds on ants and various insects. According to 
Audubon, flocks of this species in October perform 
occasional migrations from the north-west to the 
south-east, somewhat in the manner of the wild 
turkey. 

This species has the bill black; line over the eye, 
down the neck, and whole chin pure white, bounded 
by a descending band of black, which spreads 
broadly over the throat; eye dark hazel; crown, 
neck, and upper part of the breast red brown; sides 
of the neck spotted with white and black on a red- 
dish brown ground ; back, scapulars, and lesser co- 
verts red brown, intermixed with ash and sprinkled 
with black; tertials edged with yellowish white ; 
wings plain dusky; lower part of the breast and 
belly pale yellowish white, beautifully marked with 
numerous curving spots or arrow-heads of black ; 
tail ash, sprinkled with reddish brown; legs very 
pale ash. Length nine inches; extent fourteen 
(male), The female differs in having the chin and 
sides of the head yellowish brown. (Walson.) 


1773.—Tn CALIFORNIAN PARTRIDGE 





(Ortyx Californica). Lophortyx Cualifornica, Bona- 
rarte. 

This beautiful species is common in the low woods 
and plains of California, where it was discovered by 
the unfortunate La Pérouse, and, according to the 
editor of his voyage, was found in flocks of two or 
three hundred; the birds were fa! and well fla- 
voured., Several living specimens were procured 
by Captain Beechey, with a view of being brought 
to England, where it was hoped the species might 
be naturalized, but unfortunately the plan was de- 
feated by the death of the females on the passage. 
The males were presented to the Zoological Society, 
and one of them lived for a considerable time (1833). 
For some observations on the genus Ortyx by Mr. 
Vigors, and descriptions of several species, see 
‘Zool. Proceeds.’ 1830, p. 3. 

Specimens of the Californian partridge or aa 
had, however, been previously brought to England 
by Mr. A. Menzies, who accompanied Vancouver in 
his expedition round the world, and were described 
by Shaw and Latham. 

In manners these birds closely resemble the par- 
tridge or quail, but hold themselves more erect ; 
the graceful crest on the head adding much to their 
appearance. ‘The general plumage is of a dusky 
slate colour; the crest, which is bent forwards, 1s 
black, as is also the throat, encircled by a belt of 
white. The feathers at the back of the neck are 
small and triangular, of a slaty hue, with a narrow 
black margin and white tip. The feathers of the 
sides and under surface are of a dull reddish white 
margined with crescents of black. The female has 
but little crest, and the general tone of colouring is 
browner and more obscure. The figure is stout; 
length about nine inches. 


1774.—THE TaiGoor QuaiL 


(Hemipodius Taiaoor, Sykes). The genus Hemi- 

odius (Turnix, Bon. ; Tridactylus, Lacép. ; Ortygis, 
fi) has the bill moderate, slender, straight, much 
compressed, and curved at the point; the tarsi are 
moderate ; the hind toe is wanting. The tail short 
and composed of weak feathers; wings moderate. 
Geographical distribution, Europe, Asia, Africa, 
Australia. The Taigoor quail was met with by 
Colonel Sykes in the Dukhun, and closely resembles 
the female of the H. pugnax, but is a truly distinct 
species: of its habits nothing definitely 1s stated, 
most probably they resemble those of the I]. pugnax, 
or Bustard-quail, respecting which Colonel Sykes 
says that it lives solitary or in pairs, and is mostly 
found in Chillee-fields (Capsicum annuum). The 
colouring of the Taigoor quail is as follows:—plu- 


mage above chestnut, the feathers margined with : 


straw yellow, and barred with black ; quills brown ; 
throat white ; breast barred black and white; under 
parts pale ferruginous. Length nearly seven inches. 


1773.—THE KurricHANE QuaIL 


Femipodius Lepurana, Smith). This species is a na- 
ive Saath Africa, where it was discovered by Dr. 
A. Smith, who states that few specimens only were 
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obtained, and these not until the expedition had 
reached the country north of Latakoo. “The grassy 
valleys south-east of Kurrichane were the only Jo 
calities in which they were discovered, and even 
there they appeared to be but thinly scattered, for 
more than a single individual was seldom found in 
or even near the same place. When the birds were 
disturbed, they seldom flew far before they alighted, 
upon which they continued their retreat, since none 
of those flushed a second time were ever found near 
the spots where they had been marked down.” The 
food consists of seeds and small] insects, with which 
a considerable quantity of fine gravel is awallowed. 
The general colour is mingled rufous and chestnut, 
variegated, spotted and barred with dark brown, 
black, and white. For Jong detailed descriptions, 
see Dr. A. Smith's ‘ Zvol. of South Africa.’ 


1776.—Tux FERRUGINOUS AND GREY FRANCOLIN 


(Francolinus Ponticerianus). In the genus Fran- 
colinus the bill is stout, of moderate size, convex 
above; the feet are naked and four-toed, and the 
tarsi of the male are armed with strong blunt spurs. 

The species are spread through Europe, Asia, and 
Africa. They inhabit the forests, perch on trees, 
feed on berries, seeds, the tender tops of herbs, and 
also on bulbous roots. One species (Francolinus 
vulgaris) inhabits the southern parts of Europe, the 
north of Afiica, and a Rae ortion of the Asiatic 
continent, as Persia, Bengal, and the Himalaya 
Mountains. 

The Francolinus Ponticerianus is~a native of 
India, and called’"Teetur by the Marhattas. In the 
Dukhun, according to Colonel Sykes, it is one of the 
most common birds, and is called partridge: it fre- 
quents gardens and cultivated lands. In the Ghauts 
it is not met with, unless in wel] cultivated valleys, 
and not at al] on the mountains. It roosts on trees; 
and Colonel Sykes has on more than one occasion 
shot these birds on trees during the daytime—but 
this is a rare occurrence. Length fourteen inches. 
(* Proceeds. Zool. Soc.’ 1832, p. 154.) 


1777.-—THE PiLEaTeD FRANCOLIN 


(Francolinus pileatus). This fine bird, which mea- 
sures thirteen inches and a half in length, was dis- 
covered by Dr. A. Smith during his late expedition 
into the interior of South Africa, and was first seen 
on the banks of the Marikwa river, which flows in 
a south-easterly direction from Kurrichane. ‘It 
showed,” says Dr, Smith, “ but Jittle disposition to 
resort to the jungle, though when disturbed in more 
open localities, which it by choice frequents while 
feeding, it, like Francolinus Natalensis, seeks con- 
cealment in the bosom of the thickets. Karly in 
the morning specimens were observed in moderate 
abundance upon the open grassy plots which oc- 
curred intersecting the wooded regions that skirted 
both sides of the stream, and there they appeared 
to find their food in plenty, which was found to 
consist of small bulbous ~oots, seeds, insects, &c. 
To the same localities these birds were also observed 
to resort towards evening ; but at that period they 
were less readily discovered, owing to their being 
commonly more silent at that time. During the 
middle of the day they were rarely observed, and 
from what was ascertained there were grounds for 
believing they repose while the sun is warm, and 
that while enjoying rest they are generally perched 
upon dwarf trees or shrubs, no doubt to be the 
more secure from the teeth of the numerous pre- 
datory quadrupeds which are constantly traversing 
the wuods in quest of prey.” (See ‘Illust, of Zool, 
of South Afiica.’) 

Fig. 1778 represents three species of Francolin, 
from North Africa, Abyssinia, &c., and the Barbary 
Partridge: a, Clapperton’s Francolin (Francolinus 
Clappertoni) ; 3, Riippell's Francolin (F. Rupellii) ; 
c, Erckel's Francolin (F. Erckleii) ; @, the Barbary 
Partridge (Perdix petrosa.) 


1779.—THE RovLovL PARTRIDGE 


(Cryptonyx cristatus). In the genus Cryptonyx 
the bill 1s stouf, compressed, and convex above; 
orbits and lore naked ; hind toe without a claw, and 
not touching the ground; wings short; tarsi spur. 
less. Geographical distribution, India and its islands. 
The Rouloul partridge, called by the Malays Bestum. 
isa native of Malaya, Sumatra, and Java, where it 
haunts the vast forests, avoiding the precincts of 
man’s abode ; it is wild, shy, and difficult to capture, 
and is kept alive in confinement with great diffi- 
culty. It is the Rouloul de Malacca of Sonnerat. 
This is a beautiful species; the male is crested ; 
anterior to the crest rise a few long hair-Lke 
feathers: the crest is full and falls back over the 
occiput; at its origin it is pure white, and then be- 
comes of a fire red. The forehead and upper parts 
of the neck are blackish blue, contrasting with the 
red naked skin of the lore and orbits. The upper 
part of the body is emerald green, the lower part 
rich azure blue: the wings are ruddy brown; the 
bill lead-colour; the legs flesh-colour. oo tail- 





1778 —Kurrichane Qu til 
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1776 —Ferruginous and Grey Fraucolin, 
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1774.—Taigoor Quall. 
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1778.—-Californl « Partridge. 
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1768,——Galeated Curassow. 1764 —Motmot Guan 





1761.—Cerated Curassow 


1766 —Wattled Talegaiia, 





1700.—Head and Feut of Leipea, 





feathers, which are short and hidden, ere Diack. 


Length ten inches. The female wants the creat, 

but possesses the hair-lrke appendages of the fore- 

head. The head and neck are oop brown; the 
e 


whole body untform grass green ; of a 
ruddy brown waved with dark brown, the pe- 
culiar habits of thus species little is y known. 


1780.—Tux TATAUPA 


(Tnamus Tataupa, Sw.). The Tinamous, or Ynam- 
bus, as Azara calls them, are peculiar to tropical Ame- 
rea. They are distinguishe beget of body, 
a depressed bill, broades than igh, with the nostiils 
lateral, medial, and open. The hind-toe is a mere 
rudiment , the tail 1s extremely short, and concealed 
by the rump-feathers; the wings are shoit. Mr. 
Swainson observes that the appearance of these 
birds reminds us of the bustards, which they pro- 
bably represent in the New World. Their flesh he 
describes, fiom personal experience, as , infinitely 
superior, both in flavour and whiteness, to that of 
the partiidge or pheasant. ‘“ We believe,’ he adds, 
“that these birds neve: perch, as some suppose, but 
that they live entirely among herbage in the more 
open tracts of the intetor M: Darwin, who met 
with a species of this genus near Maldonado, in a 
district covered with gicen turf, but wearisome 
from its sameness, says, ‘ We pe elena saw great 
numbers of partridges (Tinamour), Tinamus rufescens 
These birds do not go in coveys, nor do they conceal 
themselves like the Enghlsh kind. It appears a 
very willy bud A man on horseback, by mding 
round and round in a circle, or rather in a spite, 50 
as toapproach clover each time, may knock on the 
head as many as he pleases. The more common 
method ts to catch them with a running noose, or 
httle Jasso, made of the stem of an ostrch’s feather 
fastened to the end of along stick A boy on a 
uiet old horse will frequently thus catch thirty or 
ity inaday. The flesh of this bird, when cooked, 
ws delicately white” In the Pampas the same tra- 
veller again met with Tinamous of two species, as 
large as hen-pheasants, which, with a partiudge like 
bird, Kudromia elegans, were the prey of a small 
species of fox in great numbers 
Mr. Swainson describes the species, of which our 
pictomal specimen is a representation, as being 
ofa dusky rufous colour above, the head and neck 
dusky black ; the chin white, the throat, neck, and 
breast cinereous, the under parts whitish, the 
flanks rutous black; the feathers maigined with 
white, bill and indes red. Length eight and a 
quarter inches, It 18 a native of Bahia, and very 
rare, 0: common only in remote and select districts 
It 1s the smallest of its tube 


Family CRACIDAE (CURASSOWS). 


The Curassows (including the Guans and Hoatzins) 
are all natives of South America, and many approach 
the turkey in magnitude The hind toe, instead of 
being articulated high on the tarsus, as in Rasoual 
birds generally, 4 on a level with the rest, 
and adapts the feet for arboreal habits, legs 
spurless The tail is ample, and composd of 
stiff feathers In several species, as in the galeated 
curassow, the guan, the iasor billed ctuassow, and 
“others, the windpipe makes one, two, or even thice 
deep folds between the skin and muscles of the breast 
before passing into the cavity of the chest Bernes 
and vatious suits of grain constitute the food of 
these birds, and they me remarkable for fameness, 
becoming easily domesticated Then flesh in deli- 
eacy and whiteness surpasses that of the fowl o1 
pheasant. 

In many parts of South Amenica, says Mr. Ben- 
nett, these bids “ have long been reclaimed, and 1 
is really surpriaing, considaung the extreme fami- 
hanty of ther manners, and the facility with which 
they appca to pass from a state of natme to the 
tamencas of domestic fowls, that they have not yet 
been introduecd into the poultry-yards of Europe 
That with proper treatment they would speedily 
become habituated to the climate, we have no reason 
to doubt , on the contrary, numeious examples have 
shown that they thrive well even in its noithen 

arts, and M lemmuinck informs us that they have 

een, once at least, thoroughly acclimated in Hol- 
Jand, where they were as prolific in their domesti- 
cated state us any of our common poultry The 
establishment, however, mm which this had been 
effected was biohen up by the civil commotions 
which followed in the train of the French revolution, 
and the results of much labour Jost by its complete 
dispersion.” 

1781.—Tix Cristie Curassow 


Crag alector). In the genus Ciax the bill 1s ver 
eep and arched above , swrounded at the base with 
a membrane. Loire nuked, head crested; tal- 
feathers fourteen. 
The crested curassow 1s a native of the forests of 
Mexico, Guiana, and Brazil , in Guiana particularly 
itis so abundant, that Sonnini regards it as an un- 
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numbers. In districts, however, which are well 
frequented, they are more shy and mistrustfyl, ever 
keeping on the alert to avoid the pursuit of the 
sportsman. They build large nests on the trees, 
constructing them of stiks and Jong herbage, and 
lining them with es and Jeaves. The egga are 
from five to eight im number, and resemble those 
of a fowl, but have a thicker shell and are of larger 
size. This species has bred in Holland, and 1s com- 
mon in a domestic state in the Dutch settlements of 
Berbice, Essequibo, Demerara, and elsewhere , and 
requires but little care. In aviaries, accoiding to 
our observations, it suffers, as do the rest of the 
group, from wet or damp, which occasions mortifi- 
cation and consequent loss of the toes Plenty of 
room, a dry soil, with trees on which to perch, and 
a anelieeca situation, are essentials in all endeavours 
to naturalive this valuable bid, In size the crested 
curassow equals a moderate turkey. With the ex- 
ception of the abdominal region, which 1s white, 
the whole plumage 1s mch black with a gloss of 
green The cere and shin round the eyes are bight 
yellow The crest consists of feathers about three 
inches long, curled forwards, of a velvety appear- 
ae and capable of being raised o1: depressed at 
will, 


1782 —Tnv GALEatTED CuRASSOW 


(Ourar Pauzi) 1.e Hooco de Mexique, Buffon. 

In the genus Ourax the base of the upper man- 
dible 1s dilated into a soit of hoiny elevated casque 
surmounting the top of the head 

The galented curassow frequents in flocks the fo- 
rests of Mexico and perches on the trees, but, as is 
stated, makes its nest on the ground, and the young 
are Jed by the female parent, in the same manner 
asa hen leas her biood. The young are at hist 
fed with worms, larve:, and ineccts, and afterwaids 
ick up grain, fruits, barnes, &e Like the preced- 
ing, this species Is easily domesticated, and is one of 
those which bred in Holland in the menagene of M 
Ameshoff Size, that of a small turkey Head and 
neck covered with short velvety feathers of a deep 
black, all the rest of the plumage (with the ex- 
ception of the feathers of the abdomen, which are 
white) buJhant black with a gloss of green tail 
tipped with white, legs 1ed, bill bight red. 


1783 —TuE Crestep GUAN 


(Penelope ciistata) Inthe genus Peneloae the bill 
1s moderate and convex, with a naked basal skin and 
lore Unda the throat a naked skin capable of 
being inflated = ‘Lail-feathers twelve 

The crested guan, called Jacu (pronounced Yaeoo) 
in Brazil, as it 1s said from its ery, inhabits Guiana, 
Brazil, &e , it tenants the woods sometimes associ- 
atcd in large flochs, passing the greater portion of 
their exisfcnee on the topmost branches of the trees, 
where if btulds its nest) | ‘They fecd upon seeds and 
fiuits, which, like the pigeons, they search for onthe 
ground, and, as in the case of those birds, pair 
together withstrict constancy The flight 1s heavy 
and laboured Ot their flesh, those who have par- 
taken of it speak very Inghly As the conformation 
of the trachea would lead us fo suspect, the voice of 
these buds is Joud and harsh, and when uttered b 
numbers, in concert, resounds fa: through the wood- 
Jand wildeiness 

The crested guan has been bred in Holland. 

In size this bud equals a tow], but 15 longer, mea- 
suing thuty inches, of which the gail 1s fourteen 
The whole of the upper surface 1s dusky brownish 
black, with a gloss of olive green. The head 1» sur- 
mounted by a tufted crest. The thioat-fold of skin 
is scarlet, the naked cheeks are purplish, the chest 
isregularly spotted with dashes of wilite on a dusky 
brown ground, which latter colour prevails on the 
under surface. The female has a universal tinge of 
reddish, but in othe: respects resembles the male. 


1784 — Tur Mormor Guan 


(Ortalda Motmot). In the genus Ortalida the 
characters ae the same as in Penelope, excepting 
that the head 18 completely feathered, and there are 
no naked throat-folds of skin This species 1s found 
in Guana and agiees with the crested guan in ge- 
neial habits, but we know less respecting it than 
respecting othe: species of this family. Its general 
colour 1s reddish brown with a bienzy gloss above. 


1785.—Tus Hoarzin 


(Onisthocomus Cristatus) _Hoatzin and Hoactzin of 
Heinandez , Houzin, Buffon. 

In the genus Opisthocomus the bill is short, robust, 
and convex; the feet are large and strong; the 
tail-featheis ten. 

Thé@¥outzin, which according to Sonnint, 1s known 
in Guiana by the name of Sasa, was seen by Her- 
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Family MEGAPODIDE (MEGAPODES), 


The birds of this family are peculiar 

and the Papuan Islands (New Guinea. ae relia 
til] Mr Gould's persona] researches“ in. the former 
country brought their native habits and manners ‘ 
light, nothing was known respecting them We 
have made reference to the Eccaleobion, to the F : 
tian egg-ovens, and to M. Réaumur’s manuie- a 
for hatching eggs. In these birda, strange to sa ie 
behold examples of instinct-directed uvenianoc. 
for they do not incubate jike other birds, but de “it 
their eggs in mounds of earth and vegetable cate 
which they have collected and amassed, and # 
which by the heat generated they are hatched, 
By the kindness of Mr. Gould we have been 
favoured with an inspection of these birds, their 
skeletons, young, and eggs. The sheletons, which 
have the characters of those of gallinaceous 
buds, are very extiaoidinary, and are adapted 
to the eggs, which are of enormous size, those of 
the common Megapode exceeding the eggs of the 
swan. The eggs ot Tallegalla are smooth and white 
about the »1ze of those of the pelican , those of Le 
poa and Megapodius are covered with a sort of epi- 
dermis, 01 sandy-coloured chalky layer, which 1s reg. 
dily :emoved fiom the true shell beneath. With re. 
spect to the size of these eggs, the intent 1s evident— 
they are destined to imprison and afford nutriment to 
the chick till it has grown to & comparatively Jarge 
bize and acqunued great strength, and when it 
bieaks the stiong shell, it emerges completely clad 
in perfect full-grown feathers, and works its wa 

through the substance of the mound, 1n which the 
egy was deeply buiied. The feet of these birds are 
of immense size and strength, and armed with 
strong rasonal claus, the wings ale rounded. 


1786.—TuE Watti xp TALEGALLA, or Brusn- 
TURKKY 


(Talegalla Latham, Gould). New Holland Vul- 
ture, Latham, Catheturus Australis, Swainson, 
Meleagris Lindesaigu, Jameson , Biush-Turkey of 
the Colonists, Weelah of the aborigines of the 
Namo: The Wattled Talegalla 1s a native of va- 
110us parts of New South Wales, 1n the dense brushes 
of Manning and Clarence it 18 plentiful, 1¢ was 
found in the scrubby gullies and sides of the Jower 
hills that branch off from the great 1ange into the 
inferior, on the Birezi range to the north of the 
Liverpool Plains, and was abundant on all the 
ills on both sides of the Namo: — In its habits it 18 
gregarious, moving about in smal] companies, hike 
many othe: gajlinaceous birds, and 1s at the same 
time very shy and distrusttul When it is distu bed, 
if readily eludes pursuit by the facility with which 
it runs through the tangled brush. Ji hard pressed, 
or where 1ushed upon by their great enemy, the na- 
live dog, the whole company spring upon the Jowei- 
most bough of some neighbouing tree, and, by 
a succession of leaps from branch to branch, as 
cend to the top, and either perch there or fly off to 
another part of the biush. They resoit also to the 
bianche» of trees as a shelter from the sun in the 
middle of the day, a habit which Mi Gould notices 
as greatly tending to their destruction; for the 
spoitsman 18 enabled to take a sure aim, and the 
birds will allow a succession of shots to be fired till 
ne are all brought down. 
ut the most remarkable circumstance connected 
with the economy of this bid 1s its nidification, for 
it docs not hatch it» egys by incubation. It collects 
togcthe: a great heap of decaying vegetables as the 
place of deposit of its eggs, thus making a hotbed, 
ausing fiom the decomposition of the collected 
matter, by the heat of which the young are hatched 
Mr Gould describes this heap as the result of seve- 
ral weeks’ collection by the birds previous to the 
period of laying as varying in quantity from two to 
four cart-loads, and as of a perfectly pyramidica 
form This mound, he states, is not the work of a 
single pair of bids, but 1s the result of the united 
labour of many: the same site appeared to Mr. 
Gould to be resorted to for several years in succes- 
sion, from the gicat size and entne decomposition 
of the lower pait, the buds adding a fresh supply of 
materials on each occasion pievioug,to laying. 
“The mode,” says Mr. Gould in continuation. 
“im which the materials composing these mounds 
are accumulated 1s equally singular, the bird never 
using its bill, but spiel i & quantity in its 
foot, throwing 1t backwarda to one common centre, 
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d thus clearing the satus ge lb anager A ent natives. 
considerable distanoe 6 epmpletely, thal anstge eter. Australia, the Ocellated Leipos is a. 
leaf or & blade of grate tet phe Dear iee Mor 4 ground-bird, never faking toe. tree. except when. 
cumulated, and time Siawed {OF & ad Cob tae Tee ey nunted ; when hard pursued, it will frequently 
side, as is -onlinesily deceased,” ut planted at the | Food generally consisting of seeds and berries. The 
jistance of nine’ er tagive inches from.esc Bh, eiens | note, mournful, very like that of ‘a pigeon, but with 


and buried: at néarly-an'arm's depth, pe 
right, with 
up as they are 


shed. I have : : 
a a and settlers living near their haunts, that it 


is not an unusual event to obtain nearly a bushel of 
eqgs at one time frome single heap; and as they 
are delicious eating, they are eagerly sought after. 
Some of the natives state that the females are con- 
rin 
ie young are likely to be hatched, and fre- 
quently uncover and cover them again, appa- 
rently for the purpose of assisting those that may 
have appeared ; while others have informed me 
that the eggs are merely deposited, and the young 
allowed to force their way unassisted. In all proba- 
bility, as Nature has adopted this mode of reproduc- 
tion, she has also furnished the tender birds with 
the power of sustaining themselves from the carliest 
jeriod; and the great size of the egg would equally 
lead to this conclusion, since in so large a space it 
is reasonable to suppose that the bird would be 
much more developed than is usually found in eggs 
of smaller dimensions. In further confirmation of 
this point, I may add, that in searching for eggs in 
one of the mounds, I discovered the remains of a 
young bird, apparently just excluded from the shell, 
and which was clothed with feathers, not with down, 
as is usually the caxe.* The upright position of the 
egys tends fo strengthen the opinion that they are 
never disturbed alter being deposited, as it is well 
known that the eggs of birds which are placed hori- 
zontally are frequently turned during incubation. 

The same author relates that these birds, while 
stalking about the wood, frequently utter a loud 
clucking noise; and, in various parts of the bush, 
he observed depressions in the earth, which the 
natives informed him were made by the birds in 
dusting themselves. The stomach is stated by Mr. 
Goud to be extremely muscular ; and he found the 
crop of one which he dissected filled with seeds, 
berries, and a few insects. 

The composure with which these birds sit to be 
shot at, as above noticed, must, as Mr. Gould ob- 
serves, lead to an early extinction of the race ; an 
event, he remarks, much to be regretted, since, 
independently of its being an interesting bird for 
the aviary, ifs flesh is extremely delicate, tender, 
and juicy. There is no doubt that this species may 
be domesticated, and it. would make a noble addition 
to those foreign denizens of the poultry-yard which 
enrich our homesteads and tables. 

In the Talegalla the beak is robust and convex ; 
the wings are moderate; the tail ample; the head 
and neck furnished with short hair-like feathers; the 
cheeks naked, and the front of the neck presents a 
carunculated naked skin, or sort of wattle, reminding 
us of that of the turkey. In the adult male the 
whole of the upper surface, wings, and tail are 
blackish *hrown ; the feathers of the under surface 
blackish brown at the base, becoming silvery grey 
at the tip; skin of the head and neck deep pink-red, 
thinly sprinkled with short hair-like blackish brown 
feathers ; wattle bright yellow, tinged with red where 
it unites with the red of the neck ; bill black ; irides 
and feet brown. 

_ The female is about a fourth less than the male 
In size, but so closely the same in colour as to ren- 
dera separate description unnecessary. She also 
et the wattle, but not to so great an extent. 

ze about that of a turkey. (Gould, ‘ Birds of 
Australia.’) Fig. 1787 represents the Head and Foot 
of the Talegalla. 


1788.—THe OceLLATED LerPoa 


(Leinoa ocellata, Gould). Native Pheasant of the 
colonists ; Ngow of the aborigines of the lowlands, 
and Ngow-oo of those of the highlands of Western 
Australia, 

In this genus the beak is more feeble than in 
Talegalla, the head clothed with feathers and 
crested. Fig. 1789 represents the Head and Foot 


d allowed to remain. until 


laid, and .allowec 
been credibly informed, both b: 


e 


of Leipoa. 

Chis species abounds in the country north of 
Perth ( . Austr,), and in the barren sandy plains 
of the interior, one hundred miles north and east of 
York. It was seen by Captain Grey at Gantheaume 

ay, and, according to the natives, exists at King 
Geurge’s Sound. In size it is inferior to the Tale- 
Falla, more slender and more elegantly formed. 
cording to the accounts, since confirmed, col- 
lected by Mr. Sohn Gilbert from G. Moore, Exq., 
advocate-general, Mr. Armstrong, the aboriginal 


* These points have heen recently fully confirmed, and Mr. Gould 
has , pointe | been recen y con ,an 
tails, pected of the most valuable cat interesting or ge with be 
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@ more inward tone, © 
; sand, the formation of 
| sexes. According to the natives, the birds scratch 
Y | up the sand for many yards around, forming a mound 


| grasses, &c., among which twelve eggs and up- 
| wards are deposited, and are covered up by the 


| birds as they are laid; cae 
the neighbourhood of the heap about the | y are laid; or, as the natives express it, 


| has laid out her lay, as the henwives say, the whole 



















Eggs deposited in a mound of 
hich is the: work of both 


about three feet in height, the inside of which is 
constructed of alternate layers of dried leaves, 


‘the countenances of the eggs are never visible.” 
Upon these eggs the bird never sits, but when she 


are covered up, when the mound of sand resembles 
an ant’s nest. The eggs, which are white, and very 
slightly tinged with red, are hatched by the heat of 
the sun's rays, the vegetable lining retaining suf- 
ficient warmth during the night ; they are deposited 
in layers, no two eggs being suffered to lie without 
adivision, The natives, who are very fond of the 
eggs, rob these hillocks two or three times in a 
season ; and they judge of the number of eggs in a 
mound by the quantity of feathers lying about. 
the feathers be abundant, the hillock is full; and 
then they immediately open and take the whole. 
The bird will then begin to Jay again, again to be 
robbed, and will frequently lay a third time. Uyion 
questioning one of the men attached to Mr. Moore's 
expedition, he gave to Mr. Gilbert a similar account 
of its habits and mode of incubating; adding, that 
in all the mounds they opened, they found ants 
almost as numerous as in an ant-hill, and that in 
many instances that. part of the mound surrounding 
the lower portion of the eggs had hecome so hard 
that they were obliged to chip round them with a 
chisel to get the eggs out; the insides of the mounds 
were always hot. Captain Grey (‘Journal of Two 
Expeditions,’ &¢., 1841) saw one large nest com- 
pace of a heap of sand, dead grass, and boughs, as 
east. nine feet in diameter and three in height, and 


had observed them even considerably larger. They | 
' far it. is easy cnough ; but to reach the eggs requires 

no jittle exertion and perseverance. 

dig them up with thee} 

' sufficient room to admit their bodies, and to throw 

out the earth between their legs; by grubbing with 


occurred in dry and sandy spots, covered most 
densely with a dwarf species of Leptospermum, 
through which the traveller cannot without the 
greatest difficulty force a passage, if he chance to 
leave the beaten path. The plumage is as follows : 
—-head and crest blackish brown ; neck and shoulders 
dark ash-grey ; fore part of neck from the throat to 
the breast with lanceolate feathers which are black 
with a white stripe down the centre ; feathers of the 
back and wings marked with three distinet bands of 
greyish white, brown and black near the tip of each, 
the marks assuming an ocellated form; primaries 
brown, with zigzag lines near the fip; under sur- 
face pale buff; flanks barred with black; fal 
blackish brown, broadly tipped with buff; bill 
black ; legs blackish brown. (Gould, ‘Birds of 
Australia.”’) 


1790.—Tin& Mounn-maxina MEQGAroDE 


(Megapodius Tumulus, Gould), Jungle-fowl of the 
colonists of Port Essington; Ooregoorgi of the 
aborigines of the Coburg Peninsula. In the genus 
Megapodius the beak is slender, nearly straight, and 
much resembles that of a fowl; the head is crested ; 
the toes are very large and robust, and the claws of 
great size and strength. Fig. 1791 represents the 
Head and Foot of Megapodius. 

On Mr. Gilbert’s arrival at Port Essington his 
attention was attracted to numerous great, mounds 
of earth which were pointed out to him by some of 
the residents as being the tumuli of the aborigines. 
The natives, on the other hand, assured him that 
they were formed by the Jnngle-fow] for the pur- 
pose of hatching its eggs. But this last statement 
appeared so extraordinary, and so much at variance 
with the general habits of bifds, that no one in the 
settlement believed them, and the great size of the 
eges brought in by them as the produce of this bird 
strengthened the doubt of the veracity of their 
information. Mr. Gilbert, however, knowing the 
habits of Leipoa, took with him an intelligent 
native, and proceeded about the middle of Novem- 
ber to Knocker’s Bay, a part of Port Essington 
harbour comparatively but little known, and where 
he had been informed a number of these birds were 
to be seen. He Janded beside a thicket, and had 
not advanced far from the shore when he came to a 
mound of sand and shells, with a slight mixture of 
black soil, the base resting on a sandy beach, only a 
few feet above high-water mark; it was enveloped 
in the large yellow-blossomed Hibiscus, was of a 
conical form, twenty feet in circumference at the 
base, and about five feet high.- On asking the 
native what it was, he replied ‘ Oregoorga Rambal ’ 
(Jungle-fowl’s house or nest), Mr. Gilbert scram- 
bled up the sides of it, and found a young bird ina 


only few days old, 
leaves... The. native ” E 
-would*be of no‘use to look: for orgs ‘aa: there were: 
Mr. Gilbert took the utmost onre 


placed it in a moderate-sizéd' box, “into which he: 
introduced a large portion of aand;and fed it-on 
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hhole about two fest deep; the nestling, apparently 
a few days old, was lying on a few dry withered? 
e@ BRadured 


Mr, Gilbert ‘that "i? 


No traces of the old binis having lately been there. < 
of the-young bird,’ 


bruised Indian corn, which it took rather re Its 


disposition was wild and intractable, and it effected — 


its escape on the third day. While it remained in 
captivity, it was incessantly employer in scratching 
up the sand into heaps, and Mr. Gilbert remarks 
that the rapidity with which it threw the sand from 
one end of the box to the other was quite surprising | 
for so young and small a bird, its size not being 
larger than that of a small quail. At night it was 
so restless that Mr. Gilbert was constantly kept 
awake by the noise it made in endeavouring to 
escape. In scratching up the sand the bird onl 
employed one foot, and having grasped a handful, 
as it were, threw the sand behind it with but little 
apparent exertion, and without shifting its standing 
position on the other leg. 

Mr. Gilbert continued to receive the eggs without 
any opportunity of seeing them taken from the 
ground until the beginning of February, when, on 
again visiting Knocker’s Bay, he saw two taken 
from a depth of six feet, in one of the largest 
mounds he had met with. In this instance the , 
holes ran down in an oblique direction trom the 
centre towards the outer slope of the hillock, so that 


_ although the eggs were six feet deep from the sum- 
_ mit, they were only two or three feet from the side. 
| The birds,” says 
| said to lay but a single egg in each hole, and after 


r. Gilbert in continuation, “are 


the egg is deposited the earth is immediately thrown 
down lightly until the hole is filled up; the upper 
part of the mound is then smoothed and rounded 
over, Itis casily known when a Jungle-fowl has 
been recently excavating, from the distinct impres- 


| sions of its feet on the top and sides of the mound, 
; and the earth being so lightly thrown over, that 


with a slender stick the direction of the hole is 


| readily detected, the ease or difficulty of thrusting 
i the stick down indicating the Jength of time that 


may have elapsed since the bird’s operations. Thus 
The natives 
ands alone, and only make 


their fingers alone they are enabled to follow the 
direction of the hole with greater certainty, which 


will sometimes, at a depth of several feet, turn off 


abruptly at right angles, tts direct course being ob- 
structed by a clump of wood or some other impedi- 
ment. Their patience is, however, often put to se- 
vere trials. In the present instance the native dug 
down six times in succession to a depth of at least 
six or seven feet without finding an erg, and at the 
last aftempt came up in such state of exhaustion 
that he refused to try again; but my interest was 
now two much excited to relinquish the opportunity 
of verifying the native’s statements, and by the offer 
of an additional reward I induced him to try again ; 
this seventh trial proved successful, and my gratifi- 
cation was complete when the native, with equal 
pride and satisfaction, held up an egg, and, after two 
or three more attempts, produced a second: thus 
proving how cautious Kuropeans should be of dis- 
regarding the narrations of these poor children of 
nature, because they happen to sound extraordinary 
or different from anything with which they were 
previously acquainted,” 

Upon another oceasion Mr, Gilbert and his native, 
after an hour's excessive labour, obtained an egy 
from the depth of about five feet. If was ina 
perpendicular position. The holes in this mound 
(which was fifteen feet high and sixty in circumfe- 
rence at the base, and Jike the majority of those 
that he had seen, so enveloped in thickly foliaged 
trees as fo preclude the possibility of the sun’s rays 
reaching any part of it) commenced at the outer 
edge of the summit and ran down obliquely towards 
the centre: their direction therefore, Mr. Gilbert 
observes, is not uniform. The mound was quite 
warm to the hands. 

“The Jungle-fowl is almost exclusively confined 
to the dense thickets immediately adjacent to the 
sea-beach: it appears never to go far inland, except 
along the banks of creeks. It is always met with 
in pairs or quite solitary, and feeds on the ground, 
its food consisting of roots, which its powerful claws 
enable it to scratch up with the utmost facility, and 
also of, sceds, berries, and insects, particularly the 
larger species of Coleoptera. It is at all times a 
very difficult bird to procure; for although the 
rustling noise produced by its stiff pinions when. 
flying away be accra f heard,the bird itself is 
seldom to be seen. Its flight is heavy and unsus- 
tained in the extreme; when first disturbed it in- 
variably flies to @ tree, and on alighting stretches 
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1608.—Stomac of Emeu. 1008.—Stomach of Ostrich laid open. 
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out its head and neck in a straight line with its 
body, remaining in this position as stationary and 
motionless as the branch upon which it 18 perched 

if however 1t becomes fairly alarmed, 1t takes a ho- 
rigontal but Jaborious flight for about a hundred 
ards with its legs hanging down as ul broken. 1 
‘id not myself detect any note or cry, but from the 
native’s desciiption and imitation of it, 1t much re- 
sembles the clucking of the domestic fowl, ending 
with a scream hike that of the peacock. I observed 
that {he bids continued to Jay from the latter part 
of August to March, when I left that pait of the 
country, and, according to the testimony of the 
natives, {here is only an interval of about four or 
five months, the driest and hottest part of the ycar, 
between their seasons of incubation. (‘ Birds of 
Australia ’) 

The head and crest of the mound-making Mega- 
pode are of adeep cinnamon town = The bach of 
the neck and all the under sinface dark grey Back 
and wings cinnamon biown, tatl-coverts dark clicst- 
net: bill reddish brown ‘Tatet baught orange, with 
the exception of the lower scales of the front, and 
those of the toes, which are dark reddish brown, 


1792 —Duprrrry’s Mr@aropr 


(Megapodius Duperreyn) This species, the Man- 
goipe of the Papuans, inhabits the forests of New 
Guinea, and was found by Lesson near the harbour 
of Doéry, he observes that if is timid, runs fast 
among the bushes like a partudgc, and utlets a 
feeble cluck Another species, the Manesaqué (M 
Fieyaneti), Lesson found common in the [sland of 


Waipiou. 
1793 —ArFcrneLiaA URVILLU oF Lisson 


This bird, which Lesson not only regarded as a dis- 
tinct species, but as the type of a distinct genus (on 
such unphilosophical grounds arc genera now csta 
blished), 1s nothing more than the young of the 
Megapodius Dupeneyu: lus specimen was procured 
from the Jsle of Guebé under the equator. 


ORDER CURSORES. 


ILuierR appliesthis title toa group of birds including 
the ostiich, shea, cassowary, and also the bustards, 
plovers, stilt plovers, and others, and so, aceording 
to our views, forms an order of heterogeneous ma- 
tenala Cuvier, with better judgment, places the 
ostnch and its alles the emeu, casowary, &o, ina 
distinet family group, which he calls “Jes Brevi 
pennes,” and which accords with the family = Struathi 
onidee ’ of M Vigors, excepting that the latter in 
eludcs init the bustaids. The onder “Struthioncs’ 
of the Punee of Canino comesponds with the * Bre 
vipennes” of Cuvier, the same ordar of Mi G R 
Gray agrees with the family “ Stiuthionide ” of 
Vigors 
That the ostiiches present us with a distinct type 
of form and anatomy fiom that exempliticd cithe 
by the rasonal or grallatonal buds aw palpable, and 
hence we place them under the fitlo of an onda 
per se, using the term Cusores but cxeludimg both 
the bustaids and the plover, &e We ar ac 
customed to look upon birds as demzens of the ag, 
| 


as endowed with the powers of flight, but in the 
buds of this ordet we see a muked eacc ption to the 
general rule ‘They are strictly and eactusively 
tenestnal They have wings itis true, but thesc 
organs are at them minimum ot development, 
while, on the contiary, the hmbs are massive 

the bones large and stout, and the muscles 
acting upon them exceedingly volummous In 
{act the whole locomotive eneigy 18 thrown into 
the lower extremities, while the wings, liffle more 
than rudnnentary, are utterly madequate to raise the 
body fromthe ground = ‘This disproportion may be 
aeenin the Skeleton of the Osthoh, Fig 1794 and 
sill morc so in that of the Apteryx Fur 1795, and 
with it we observe that the sternum on bicast-bone 
iss both dimimshed and otherwise modified. Ou 
plan, however, torbids us to enter much into anato- 
mical details, we shall therefore proceed at once to 
our first family 


Family STRUIHIONIDA (OSTRICH, 
RHEA, &c.) 
The birds of this family, remarkable for the powe 
of the lowe: extremities, then stature, and the loose 
texture of their plumage, ae divided between Africa, 
South America, Austraha, and the islands of the 
Indian Archipelago Their appearance 1 striking ; 
but their intelligence Is not ofa high order, rather, 
indaed, the contiary, though they are watchful and 
wary. ‘Their food consists of vegetable matters, to 
which, {n some species, insects, larves, worms, and | 
othef @ri#mal substances are added. 


1796, 1797, 1798.—Tue Osrricn 


Struthto-Camelus, Linnmus). XrpovOoxdundos of the 
Greeks Struthiooamelus of Phiny ; Autruche of 















MUSEUM OF ANIMATED NATURE. 
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the French; Struzzo and Struzzolo of the Italians; 
Strauss of the Germans. 

The genus Struthio is characterised by the beak 
being depressed, straight, rounded and unguiculate 
at the tip, with the nostitls longitudinal, prolonged 
half way down the bilJ, and open, the Jegs robust, 
with only two toes’ stout and stiong, and connected 
at their base by a thick membrane; of these the 
innermost 1s much larger than the outer toe, and 18 
furnished with a hoof-like claw, outer toe clawless ; 
wings furnished with beautiful waving plumes, and 
two plumceless shafts not unlike a porcupme’s quill ; 
head and upper half of the neck scantily covered 
with thin down, eyes large and well guarded with 
eyelashes, tongue extremely small, short, and 
rounded = Fig. 1799 represents the Head and Foot 
of the Ostrich, Fig 1800, the fiont view of the 
head, with the beak open to show the tongue 

The resemblance of the ostuich in many structural 
peculaniti¢s to the ruminating quadrupeds was not 
ovetlooked by the ancients, which led them to assign 
to it the name of camel bird, in allusion to certain 
points of analogy between it and the camel indeed 
Aristotle asserts the ostuch to be partly bird and 
panty quadruped, and Pliny observes thaf 1t may 
© almost considered as belonging to the claas of 
beasts The volumimous thighs divested of feathers 
me more hke those of a quadtuped than a bird, 
added to which the bifid hool-aimed foot, well 
padded beneath, bears a marked resemblance to 
that of the camel In this ammal there 1s a Jarge 
callous pad on the chest, upon which, when reposing, 
it throws a gieat portion of the weight of the body. 
In the ostuch the sternum, which has no heel, but 
is simply convex and slield-like, 1s also covered with 
a callous pad, or elastic cushion, having a haid 
Lough surface unclothed with feathers, and on which 
the bids rest while reposing. The cyes, with thei 
long lashes and overhanging brow, are also camel- 
like = The vast s17e and sacculated form of the pro 
ventriculous (a cavity before the muscular gizzard), 
with its extraordinary apparatus of glands for pour- 
ing out a solvent fluid capable of reducing the 
coascst vegetable aliment, is not to be overlooked 
(See Fig 1801, the Stomach of the Ostuch, Fig 
1802 the same laid open ) Nor ought we to pass 
unnoticed the sed tected developed condition 
of the diaphragm, which muscular expansion in the 
Apteryx 1» complcte. 

Lake the camel, this celebrated bind 18 destined to 
Inhabit the wide spread desert, beneath a burning 
sun Tf 1s found in the sandy wilds of Arabia, and 
of Afiica fiom the noth to the south, everywhere 
avoiding the presence of man, who time immemo- 
Hal has boon tts uniclenting persecuton. 

In South Afiic. flocks of ostriches are often seen 
on the Gicat Kanoo, im company with troops of 
quaggas, all amicably feeding togcther, and when 
warmed scouring the desert with extraomdinary ra- 
pidity The swaltness of the ostiich is idecd very 
gical, clevating isclf and vibtating its expanded 
plumes at leaves “horse and aidcr™ far behind 
In South Afiica sevcral horsemen, taking different 
sides of a plain, often manage to tire the bird down , 
but when diuiven fo cxtremities it frequently tums 
Intunated on its Pues and wall inflict dieadtul 
wounds with its Glaaw Di. Shaw gives an account 
of a person who was ripped open by the blow of an 
enraged ostuch, which was kept tame, and which, 
though gentle fo parsons with whom it was familia, 
was fierce and violcnt towards strangers = (¢ Travels 
in Arabia’) In Arabia and North Afiica the chace 
of the ostrich is accounted one of the most severe 
of exercises both for the Arab and his course:, re- 
quuing not only speed, but shill, and did the bird, 
Instead of wheeling round in cucles of greater or 
Jess extent, dart forward ina ducct Jine, the hunte: 
would find his efforts fruitless as it 1s, he is gene- 
ray enabled, attcr some exertion, to dash across the 
path of the bud, and throw his djyend o1 fire his 
gun iom the swiftness of the ostrich, and its 
power of endurance at full speed for hours, we may 
easily conceive that its strength must be very great. 
Adanson saw two tame ostriches at the factory of 
Podor, on the south bank of the Niger. ‘The 
were both so tame,’ he says, “that two httle blacks 
mounted together on the back of the largest, and 
no soone: did he fee] then weight than he began to 
un as fast as ever he could, till he carned them 
several times round the village, and it was impos- 
sible to stop him othe: wise than by obstructing the 
passage. -To try their strength, I made a full- 
giown negro mount the smallest, and two others the 
largest This burden did not seem to me at all 
disproportioned to their strength. At first they went 
at a moderate gallop; when they were heated a 
little, they expanded their wings aa if to catch the 
wind, and then scoured slong with such fleetness 
that they seemed not to touch the ground: they 
would have distanced the fleetest racé-hotses that 


were ayer bred in England.” 5 
The" ostrich 1 polygamous. “The male ostrich 
in South Africa, at the time of breeding,” says a 
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rsonal observer, “usually ates ‘to himselr 

m two to six females. Theidiens lay all thei; 
eggs together in one nest, this merely g shal. 
low cavity scraped mm the ground of wich dimen. 
sions as to be conveniently covered by one @f these 
gigantic birds during meubatién, The hens relieve 
each other during the day, and the male takes bh. 
turn at night, when his superior strength is tequired 
to protert the eggs or the new-fledged young from 
jackals, tiger-cats, and other enemies. Same of 
these animals are not unfrequently found lying dead 
near the nest, killed by a stroke from the foot of 
thia powerful bud. As many as sixty eggs are some- 
times found in and around an ostrich nest; but a 
smaller number 1s more common. Each female 
lays fiom twelve to sixteen eggs. They continue to 
lay dung incubation, and even after the young 
brood are hatched; the supernumerary eggs are not 
placed in the nest, but around it, being designed (yt 
is reported) to assist in the nourshment of the 
young bids, which,though as large asa pullet when 
first hatched, are probably unable at first to digest 
the haid and aciid food on which the old ones gub- 
sist, ‘Lhe pernod of incubation 1s from thuty-six to 
foity days. In the middle of the day the neat 1s 
often lett by all the birds, the heat ot the sun being 
then sufficient to keep the eggs at the proper tem- 
perature.” 

With reapect to the passage in Job xxxix, 15, it 
may be observed, that within the toirid zone the 
eggs are mercly laid in the warm sand, the ineuba- 
tion of the female being required only at mght; so 
lar, however, 18 she from neglecting her offspring, 
that she watches over them with as much solicitude 
as any othe: bud, hovering around the spot where 
they are deposited, and af surpmsed, making a short 
eneut and returning to the object of her care. 

The flesh of the ostiich when young 1s very palat- 
able, and the eggs are excellent. If, however, the 
bud perceives that the latter have been disturbed 
by the hand o: that the nest has been visited, she 
bie aks them all and abandons the spot; hence the 
natives abstract these delicacies by means of a long 
stick, with the utmost ¢aution, and endeavour to 
prevent the prints of then footsteps fiom being vi- 
sible , if this be wel] managed, the hen will continue 
to lay for some time 

The food of the ostrich consists of the tops of 
shiubby plants, seeds, and gram; sfrange to say, 
however, it will swallow with indiscriminating vora- 
city stones, sticks, preces of metal, cord, Jeather, and 
other substances, which often occasion its destruc- 
fron A fine specimen in the gardens of the Zoo] 
Soc ultimately died in consequence of swallowing 
pait of a parasol, 

‘lhe voice of the ostrich 318, under ordinary en- 
cumstances, a hoarse sonorous soit of chuckle, but 1t 
is nad to utter, especially at night, a roaring so like 
that of the lion, as to deceive the Hottentots., 

The young ostrich 1s covered with coarse mottled 
and striped plummage of a blackish biown and yel- 
lowish white the feathers of the back having the 
shafts dilated into a thin horny strip 

The height of the adult mule 1s from seven to 
eight feet or more, standing upight The beautitul 
plumes which are so valued in commeice aie pro- 
cined from the wings and tal, 

Gieat as is in modern days the slaughter of os- 
triches, in the times of the Roman emperors it must 
have been far more considerable, e read of the 
biains of six hundred having been on one occasion 
acivcd up in a single dish: and Vopiscus is said to 
have devowed an entue ostrich (a chicken doubt- 
less) at one sitting. 

By the Mosaic law the ostrich was forbidden as 
food, and the Arabs still regard it as unclean. 


1803 —Darwin’s RHEA 


(Rhea Darwinti), In the genus Rhea the bill 
much resetnbles that of the ostrich, but 1s smaller, 
and the head and neck ate completely feathered , 
the wings are furnished with plumes and terminated 
by a hooked spur. The feet are three toed. the 
middle toe being much the largest, and are armed 
with stout claws. This genus 38 pecular to South 
America. Fig 1804 represents the Foot of the 
Rhea. 

Two species of Rhea are now known, of which 
one, the Rhea Darwinn, has been but recently in- 
troduced to science. The other, long known, is the 
Nandu or Nhandu Guacu of the Brazihans ; the Tuiju 
of Lacépéde, Struthio Rhea of Linnaus (Rhea 
Americana, Temminck). By travellers at ig often 
called “ostrich.” The wings of this species are 
more developed than in the true ostnch, and are 
adorned with long slender plumes—those answering 
to the quill-feathers are white. The plumes of this 
bird are imported into England as an article of 
commerce, and are often seen fixed in a handle, 80 
as to form light and delicate dusting-brushes. In 
its natural attitude the Nandu stands about five feet 
high: its general colour is greyish brown, inter- 
mingled with black passing inte « lighter tint oo 
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the undér ‘base of the neck is encircled 
by black, W peng on the chest into « trane- 
varae somata Though ¢ommon in its native 
country, it is omithin the last few years that 
specimens © etiber in our museums or me- 
AP - it is met ne Pept that 
hate med it among doubtful species. 
ee that it abounds upon the borders of the 
river L& Plata, and is génerally seen in the open 
arts in pairs, though sometimes in flocks of thirty. 
lt 1s chased by horsemen, who capture or kal] it with 
bolas, or thongs of leather with stones attached to 
the ends, which are very effective weapons. To 
our knowledge of the habits of this bird Mr. Darwin 
has recently made important additions, He describes 
{as abounding on the plains of La Plata, and as 
occurring occasionally in Paraguay. To the south 
iis mut appears to be from forty-two to forty-three 
degrees. “ It has not,” he says, “crossed the Cor- 
dilleras, but I have seen it within the first range of 
mountains on the Uspallata plain, elevated between 
wix and seven thousand feet” Its food consists of 
roots, grass, &c., but at Bahia Blanca Mr. Darwin 
repeatedly saw “ three or four come down at Jow- 
water mark to the extensive mud-banks, which are 
then dry, for the sake, as the Gauchos say, of catch- 
ing small fish.” It 18 shy, wary, and fleet, but 
easily falis a prey to the Gauchos, who appear at 
different points around it, and so confuse it that it 
does not know which way to take, and 1s soon struch 
by their bolas. It prefers to run against the wind. 
It is @ singular fact that the nandu takes to the 
water and swims well. M:. King informed Mi 
Darwin that in Patagoma, at the bay of San Blas, 
and at Port Valdes, he saw these birds swimming 
several times from island to island; little of their 
bodies appeared above the surface, and their progress 
was slow; and on two occasions Mr. Daiwin saw 
them swimming across the Santa Cruz river, four 
hundred yards wide, with a rapid current. The 
note uttered by the male bird 1s a deep-toned hissing 
It appears that the male alone incubates the eggs, 
and that several females lay in one shallow excava- 
tion. the total number of eggs varying from twenty 
to fifty. But besides the eggs deposited together in 
the nest, others, called by the Gauchos “ huachos,” 
are found scattered in great numbers over the plain, 
where they lie and become putid. This c1cum- 
atance, which appears strange, may urise, as M1. 
Darwin suggests, “from the difficulty in several 
females associating together, and in finding a male 
ready to take the office of incubation.” It 1s evident 
there must at first be some degiee of assvuciation 
between at least two females otherwise the egg» of 
each would be deposited af distances far tov great 
to allow of the male collecting them into one nest. 
Previous then to the association of two or more 
females, the eggs they Jay are dropped over the 
plain, but when the partnership takes place, they 
make a common nest. 

The Rhea Darwin (Fig. 1803), or Avestruz Petise, 
as the Gauchos call it, and which was evidently 
known to Dobrizhofter (Account of the Abipones, 
1749), 18 considerably smaller than the preceding 
species, inhabits Southern Patagonia, and about Rio 

egro advances upon the bordei-line of the nandu, 
it 18, however, rare there. At Santa Cruz Mi 
Dirwin saw several: “ They are,” he says, “ excced- 
ingly wary. 1 think they could see a person ap- 
proaching when he was ¢o tar off a» not to distinguish 
an ostrich, In ascending the 1iver few were seen, 
but in our qmet and rapid descent many 1n pans or 
by fours or fives were observed. It was remarked 
by some of the officers, and J think with truth, that 
thts bird did not expand its wings when first starting 
at full speed, after the manner of the northern kind ’ 
It takes to the water hke the nandu, and ts said to 
preter the plains near the sea, taking the place in 
Southern itdconia of the nandu of noithern 
Patagonia and the plains of La Plata. An imper- 
tect specimen, shot at Port Desire, Patagonia, lat. 48° 
(the sa one, we believe, in Europe), biought home 
by Mr. Darwin, 1s preserved in the museum of the 
Zool. Soc. The Fiench naturalist M. d’Oibigny, 
When at Rio Janeiro, made great exertion to procure 
specimens of this bird, but did not succeed, A half- 
bred Indian informed Mr. Darwin that more than 
one female lays her eggs in a single nest, but the 
total number of eggs seldom amounts to more than 
filteen, M1. Darwin picked up eggs ol the Avestiuz 
Petise on the plains of Patagonia, and observe» that 
they are little less than those of the common species, 
but of somewhat different form, and with a tinge of 
bt bine, For mynuter details we refer to Mi. 

arwin's ‘ Journal,’ p. 105-110. 

Fig. 1805 represents the Stomach of the Nandu ; 
pa the same laid open to show the gastric 
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1807.—Euxy, Foor or 
(Dromaius’ Nooe Hollandie). Dromeivs Australis, 
Swainkon; Eni, New Helland Cassowary; Parem- 
buag af te aehiven. 
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feathered ; 
be robust. 

he emeu is a native of New Holland, and also 
the west coast near Swan River; Captain Flinders 
found these birds in abundance at Port Philip and 
King George's Sound; and Flinders and Péron saw 
them in numbers on Kangaroo Island. 

This species nearly equals the ostich in bulk, but 
is lower on the legs, shorter in the neck, and more 
thickeet in the body. In its native regions it 18 said 
to stand six or seven feet, when its head is fauly 
raised, and we have seen fine males in England ot 
neatly the same magnitude. The wing» are simple 
rudiments, destitute of plumes, and hidden beneath 
the feathers of the body, these have loose babs , 
each feather consists of two plumes, the accessory 
plume, which 18 usually very short, being greatly 
elongated. As the feathers he loosel hanging 
on the bud, they resemble hair, the cheeks and 
throat are nearly naked, the general colour 1s dull 
brown, but the skin of the cheeks aud throat 1s 
purple, 

1e sound which the emeu utters 1s very singular, 
it 18 a hollow inward drumming, effected by a pecu- 
lar structure of the windpipe ,—tothe lowe: portion 
of this 1sudded a membianeous sac, communicating 
with the windpipe by means of a fissure, and con- 
sequently capable of being distended with wir, and 
the compression of this air, so as to force a portion 
of it through the orifice into the windpipe, at intei- 
vals, doubtless occasions the sound. 

The emeu breeds fieely in captivity in our climate 
the female lays from seven to eleven eggs, which 
are of a beautiful deep green, very hatd-shelled and 
neatly as large as those of the ostrich = The office 
of incubation 1» performed by the male, who sits 
with great assiduity The young, when hatched are 
clothed with a thick downy plumage, of greyish 
white colour, with two stipes of black down the 
back, two down each side, and two broken stipes 
down the fore part of the neck and breast 

Tn its native country the range of the emeu, owing 
to the advance of colonization, 15 more limited than 
formerly , it, however, abounds still im the plains 
beyond the limits of the colony of New Holland, 
and on Kangaioo and King’s Islands 

Timid and peaceful, the emeu trusts alone to its 
speed for safety, excepting indeed when haid 
pressed , it then strikes violently with its legs it 18 
chased by dogs, and the coutse 1» said to afford, to 
those who delight in such recreation, excellent sport. 
We learn fiom Mr Cunningham, that few dogs, 
excep{ such as are specially trained, can be brought 
to uttack if, both on account of some pecuha: odour 
in the flesh which they dishke and because when 
driven to extiemity it defends itself with great 
vigow, stuking out with its feet, and inflicting ter- 
nible wounds, the settlers, he observes, assert that 
“ot will break the smal] bone of a man’s leg by this 
sort ot hich” To avoid being struck, the dogs, if 
properly trained, will 1un up abreast, and make a 
sudden sping at the neck, and if succes ful, they 
then soon dispatch the game The eggs of the cmcu 
aie highly esteemed for food, and the flesh of the 
young is extremely delicate that of the full grown 
buds 1s coarse, it 1s, however, eaten both by the 
natives and the colonists, who olten picter if to han- 
garoo = The rump part,’ says Mi G Bennett 
(* Wanderings,’ &e ), “18 considered as delicate as 
fowl , the Jegs are coarse, lihe beef, but still 
tender The fibula bone of the leg iy used as 
an ornament by the natives” It 1s, however, prin- 
cipally for the oil obtained from it that the emeu 1s 
valued. Ot this fluid the skin of a full-giown bid 
produces six o1 seven quarts, if 1s clear, and of a 
bight yellow or amber colour This oi) 15 extracted 
by boiling the skin, stupped of the fcathers, and 
cut into small pieces = [t 18 used for burning in 
lamps, and various purposes The natives preter 
thea emeu meat with the skin on, 1¢gzarding the oil 
as a Juscious treat. 

Though these birds are shy and wary, they take 
but Iittle pains in the concealment of the nest 
which i» very simple, consisting of a few sticks, 
leaves, and grasses, scraped fogether upon a clear 
space amidst biushwood. The natives seek for the 
eggs, which during the season of bieeding form a 
gieat portion of their subsistence. 

The food of this bird consists of Jeaves, fruits, and 
herbage, for the plucking of which its straight strong 
beak, which 1s rounded at the puint, 1s well adapted 

Though not an aquatic bird, the emeu swims well ; 
it has been observed by Captain Sturt crossing the 
Murrumbidgee River; and though we are not aware 
that either: the ostrich or the ¢ issowary ever enters 
the water and swims (a circumstance, ae atid as 
far as the latter ia concerned, not improbable), we 
know that this is the case with the Rhea. é 

That the emeu might become naturalized in 
Europe, forming au ornament to our parks and 
pleasure-grounds, no one who has sean the speci- 


enus Dromaius the bill is straight, with 
epressed, slightly carinated above; head 
throat nearly naked; feet three-toed, 
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mens in the Gardens of the Zoological Society of 
London can hesitate to admit. ‘ 

There 1s, besides the common emeu, a distinct 
species, of which one specsmen exists in the Lin- 
nean Collection, the other in the Museum at Paris. 
It 1s the Dromaius parvulus of Gould. It 1s very 
rare, 1f indeed it be not extirpated. Fig. 1808 repre- 
sents the Stomach of the Emeu. 


1809, 1810.—THe Cassowary 


(Casuarius Casoar, Brisson). Emeu of the earl 
Portuguese voyagers, Casoaris of Bontius. This 
fine bird, the sole ae of the genus Casuanus, 
is a native of Java, Sumatra, Banda, and the 
Moluccas. The beak, instead uf being broad and 
depressed, as in the ostrich, 1s compressed laterally, 
and ridged above , the head and upper part of the 
neck are naked, the former being surmounted with 
a horny crest or helmet, the Jatte: being of the most 
intense blue, purple, and scarlet blended together ; 
there are two wattles at the Jower part of the neck 
The body 1s covered with long, narrow, blackish, 
feathers, rather stiff and glossy, and having a coarse, 
hair-like appearance. The pinions are very small, 
and concealed beneath the plumage, with the ex- 
ccption of fine long, stiff, and pointed shafts, of a 
black colour, then length 1s unequal; the longest 
exceeds twelve inc hes 

The thighs are clothed with feathers, and the toes 
are three in number, of which the tnnermost, whieh 
1s short, 18 armed with an enormous conical claw. 
Height of bird when erect, about five feet. In many 
important points of internal structure the cassowary 
differs from the ostrich, in fact, it 18 not a desert 
bud, though fleet and powerful : its digestive organs 
are not adapted for haid coarse diet, but for fruits 
and tender succulent herbage. Itis not common 
even in ifs native islands, where, however, it 18 
sometimes Kept tame. It defends itself by striking 
violently with its feet, turning itself obliquely, and 
kicking backwards at its enemy. Cuvier says that 
it stiikes also with its wing-shafts. It is bold and 
resolute, but by no means intelligent. This bird 18 
much infenor in size to the ostrich , but it 18 robustly 
built, and very strong. Bontius :emarks that the 
cygs are very diffcrent from those of the ostrich, by 
reason Of then thinness and colour, tor their shell is 
greenish, ornamented with deeper tinted numerous 
tubeicles. They are eaten by the natives. Cuvier 
says that the cassowary, like the ostrich, abandons 
its eggs, and that they are hatched by the heat of 
the climate Fig 1811 represents the Head and 
Foot at the Cassowary , Fig. 1812, the Shull of the 
Young Cassowary, belore the osseous helmet, which 
increases with age, has begun to be elevated, Fig. 
1813, the Skull of the Adult Cassowary, wiih the 
horny helmet (which during Jile 18 encased with 
hoin) greatly developed 


Family APTERYGIDA (APTERYX). 


This family is limited, as sar as we yet know, to 
New Zealand 


1814 —Tnx« ArpTrERYx 


(Apteryr Austiahs) Kiwi-kiws of the natives of 
New Zcaland 

New Zaland presents us with the Apteryx, or 
Kiwi kiwi, so extraoidinary a bird, and so anomalous 
in its conformation, that the existence of a species 
possessing such a combination of characters has 
becn denied The orginal specimen, namely, that 
described by Shaw, and for many years the only one 
extant in Kurope, 1s in the cabinet of the Earl of 
Detby It was brought home in 1812, by Captain 
Barclay, of the ship Providence. Within the last 
few years, however, since New Zcaland has been 
visited by intelligent Europeans, several other spe- 
cimens have been received , and among them one 
complete bind, preserved in brine, which has enabled 
Professor Owen to give a most elaborate account of 
its anatomy (published in the second vol. of the 
‘Trans Zool Soc.’), accompanied with admirable 
engravings (bee also ‘ Proceeds, Zool. Soc., 1838.) 

The apteryx stands about two feet in height. Ft» 
wings me trifling 1udiments, buned beneath the 
gencial plumage of the body, and not to be dis- 
covered without difficulty, they are each terminated 
by a litle hooked claw. 

The beak 1s long, slender, and slightly arched, 
reminding one of that of the curlew. The upper 
mandible 13 somewhat swollen and notched at its 
tip, ard a lonpitudinal furrow runs along each side 
fiom the base to the extremity. The situation of 
the nostrils 14, most extraordinary ; they are minute 
natiow fissures, One On each side ot the tip of the 
beak , and therefore not situated as in other birds 
which insert their long beaks into mud tor the pur- 
pose of procuring insects, and which have the nostrils 
at the base. The limbs are extremely powerlul ; the 
tarsi are thick and short, and covered with hard 
scales. The toes are fom in number; the three 
anterior ftes are robust, with strong claws, and are 
well adapted for digying. The hind toe wa thok 
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sharp, horny spur, used as an offensive weapon. 
There is no vestige of ata. The tongue is short 
and simple. 

The feathers are long and lanceolate, and fall 
loosely ike those of the emeu, but there 1s only a 
single plume from each quill. These feathers are 
of a chestnut brown, margined on each side with 
blackish brown: the tint of those on the under parts 
is ighter. The eye is small, and a number of long 
bristle-hke hairs are scattered around and about the 
angles of the mouth. The bill is of a horn colour, 
ur yellowish, like @ piece of cane. 

t 18 puncipally in the southern paits of the 
nuddle sland ot New Zealand that this bird 1s to be 
met with though it exists wherever suitable locah- 
lies afford it sheltar=-therw aie extensive beds otf 
fern, among which it conceals itsell When chased 
it takes refuge in the clefts of rocks, in hollow trees, 
or in deep holes which it excavates in the ground , 
these holes are its breeding-places, and conduct to 
« deep chamber, in which the apteryx makes a bed 
of fern for the eggs, but neither the number nor the 
colour of these 1s satisfactorily determined, nor do 
we know any particulars respecting then incuba- 
tion 

The food of this strange bird consists of insects, 
and particularly worms ,in orderto procure the latter 
it disturbs them by stuking with its feet and bill on 
the ground, and seizes them the instant they make 
their appearance , it will also thrust its bill into soft 
soil and draw them out, swallowing them whole 
Night 1s the season of activity, the aptenyx being 
nocturnal im its, habits, and the natives are accus- 
tomed to hunt it by torch-light; they value it 
greatly for the sake of its skin, which they prepare 
with the feathers on. Dresses made with these 
skins (which are singularly tough and firm) are 
prized by the «chiefs, who can rarely be induced to 


part with them 

When the apteryx 18 undisturbed and qe 
testing, says Mr. Short in a letter: to Mr Yarrell 
(*Trans. Zool Soc’ 1833), the head 18 thrown back 
upon the shoulders, the bill pointing to the ground. 

hen pursued, it elevates the head, like an ostrich 
and runs with great swiftness. When overtaken, it 
defends itself with spirit and vigour, and inflicts 
dangerous blows with its stiong spur-armed feet. 

Such 18 the sum total of our knowledge of the 
habits of this bird, which seems doomcd to become, 
at no distant date, exterminated from the limited 
portion of the globe which alone forms tts habitat. 
A beautiful figure a given of if by Mi. Gould, in 
the second part of Ins * Buds of Austiaha and New 
Zealand.’ 

Fig 1815 represents the Bill of the Apteryx ; Fig 
1816, the Foot of the same bird. 


Family DIDIDAS (DODO) 


This family contains only one established genus 
Didus; and the only species, as far as we can ascer- 
tain, included in it, 1s extinct 


1817.—THE Dono 


(Didus ineptus). Dionte, Bontius, Walgh-Vogel of 
the Dutch mariners, according to Clusius; Bod-aers 
of the Dutch, and Dod-eersen , Solitano of the 
Portuguese , Gallus gallinaceus peregrinus, Clusius , 
Cygnus cucullatus, Nieremberg 
Till the discovery, 1n 1505, of the islands now called 
Bourbon, Mauntius, and Rodngue (but first teamed 
the Mascarenhas Isles, fiom the name ot the Por- 
tuguese navigator who discovered them), they ap- 
pear never to have been occupied as a residence by 
man; perhaps no human foot had eve: trod then 
shores, no human voice bioken the stillness of thar 
woodland solitudes. In these islands to: ages had 
ine dodo existed undisturbed, at lenst by the great 
marauder, by whom at last its race was to be cx- 
tinguished. 
it Uae indeed, 1f the species be the same, that 
the dodo was at one time not confined to those 
islands, and that it was, previously to 1505, known to 
the Portuguese marineis under the name of Solitanio , 
for Vasco de Gama, m 1497, after doubling the Cape 
of Storms (the (ape of Good Hope), found an island 
near a bay (Angia de San Blaz) where solitanos 
were plentilul, and again in 1499 touching at the 
same place, the mew took a number of them. The 
sailors compaicd these birds to swans, and called the 
taland “Ilha des Cisnes,” or Isle of Swans. In 1614 
Castleton visited Bourbon, there he found the dodo 
abundant, and so tame as to allow itself to be hilled 
with sticks or stones Tle had also met with the 
bird in Mauritius, where they are, as he states, in 
reat plenty, and known by the name of giants. 
The wland of Rodigue, which, though leviously 
known, bad pethaps not been visited, being sur- 
rounded by coral reefs, and also beng destitute of 
secure enichorage, was exanined by Leguat in 1601, 
who, with several companions, remamed some time 
with a siew to colonization, He thee found the 
dodo, whieh he terms Solitaire, or the solitary, be- 
cause it never congregates in flocks, though it is 
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He gives some particulars respect- 
ing it, which agree A the main with those detailed 
in ‘ Herbert's Travels,’ published in 1634, and accom- 
panied by a figure. i 
“The males have generally a greyish or brown 
Jumage, the feet of the turkey, and aluo the beak, 
ut a little more hooked. ey have hardly any 
tail, and their rump, covered with feathers, 1s rounded 
like the croup of a horse. They stand higher than 
the turkey-cock, and have a straight neck, a little 
Jonger in proportion than at 18 1n that bird when it 
raises its head. The eye 1s black and lively, and 
the head without any crest or tuft. They do nof 
fly, then wings being too short to support the weight 
of thei bodies, they only use them in beating their 
sides, and in whirling round.” The females he states 
to be of a blond or pale brown colour: they build a 
nest with leaves of the palm-tree on a clear spot of 
ground, laying only one egg, larger than that of a 
goose. 1e weight of the males 1s forty-five or 
htty pounds, and the flesh 1s, as he says, a delicacy 
In this desciiption one important point 1s omitted, 
that 18, the hooded character of the head, well ex- 
ressed in the account alluded toin Hei bert's Travels. 
eguat s figure is either very bad or his solitaire 1s 
distinct fiom the dodo 
In the Voyage to the Fast Indies, by Jacob van 
Neck and Wybrand van Warwyk, 1598, the dodo 1s 
noticed as inhabitung the island of Cerne (Mau- 
ditius); and Ve Bry, in his description of the island 
of Ceime, says, “Cerulean parrots abound there, as 
well as othe: birds, besides which is another kind, 
of large size, exceeding our swans, with vast heads, 
and one hal! covered with a skin, as it were, hooded. 
These birds are without wings, in the place of which 
are three or four black feathers few curved, 
delicate, ash-coloured feathers constitute the tail. 
These birds we galled Walck-Vogel, because the 
longer or more slowly they were cooked, the worse 
they were for eating. Their breasts and bellies 
were nevertheless of a pleasant flavour, and easy of 
mastication, but another cause for the appellation 
we gave them was the preferable abundance of 
turtle-doves, which were of a far sweeter and move 
gratelul flavour.” De Bry gives a figwe in his 
frontispiece. Clusius, in his ‘ Exotica,’ 1605, gives 
a figure of this bud, taken from a sketch ad natu- 
vam, by a Dutch voyager, who had seen the bird in 
1598 In the ‘Voyage of Jacob Heemskuk and 
Wolfert Llarmans7 to the Fast Indies in 1601, 1602, 
1603,, and in Willem Ysbrantsz Bontckoe van 
Hoorn s ‘Journal of the Kast India Voyage, &e., in 
1618 to 1624,’ the dodo 1s noticed as inhabiting the 
Maurifius IJerbeit,in his § Tiavels,’ 1634, desenbes 
and figuies the dodo, it 15 also deserbed and figured 
well by Bontius, 1658 — ‘To this catalogue of autho- 
rities more might be added—but we will not weary 
our readers Among the many descriptions of the 
bird by travellers and wis‘ers of credit, we will con- 
tent ourselves with that of Bontins. “The Dionte, 
or Dod aers,” he says, “18 for bigness of mean size 
between an ostrich and a tuthey, fiom which it 
partly differs in shape and partly agrees with them, 
especially with the Aftican ostuiches, 1f you considet 
the rump, quills, and feathers, so that it was like a 
pigmy among them, if you regaid the shortness of 
its legs. Jt hath a gicat,ill-favoured head, covered 
with a kind of membiane tesembling a hood , great 
black a a bonding, prominent, fat neck, an 
extraordinaty Jong, strong, bluish-white bill, only 
the ends of cach mandible are of a different colour, 
that of the upper blach, that of the nether yellow- 
ish, buth sha:p-pomnted and crooked. It gapes huge 
wide, as being naturally very voracious — Itsbody 1s 
fat, round, covered with soft grey feathers, alter the 
manner Of an ostrich's , m each side, instead of hard 
wing-feathers or quills, it as furnished with small, 
boll-leathered wings, of a yellowish ash-colour, and 
behind, the rump, instead of a tail, ws adomed with 
five small curled feathers of the same colour. If 
hath yellow legs, thick, but very short , four toes in 
cach foot, solid, long, as it were scaly, armed with 
strong black Claws — It 19 a slow-paced and stupid 
bid, and which easily becomes a prey to the fowlers 
The flesh, especially of the bicast, is fat, esculent, 
and so copious, that three or four dodos will some- 
fimes suffice to fillan hundied seamens belles — If 
they be old, or not well boiled, they are of difficult 
concoction, and are salted and stored up for pro- 
vision of victual There are Jound in thei stomachs 
stones of an ash-colou, of divers figures and mag- 
nitudes, yet not bred there, as the common people 
aud seamen fancy, but swallowed by the bird; as 
though by this mark also nature would manifest that 
gs so se : the ene kind, in that they swal- 
ow any had tiings, though they do not digest 
them.” (Willughby s Tians).) : : 
There 13 some 1eason to believe that a living dodo 
was exiibited in England in 1638. (See Sloane’s 
MSS., No, 1839, 4, p. 108, Bnt. Mus.;. 
In th British Museum as preserved & painting of 
thes bid, the copy of an original which was taken 
from a Lying specimen sent to Holland from Mau. 


very abundant. 
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is copy was the 0 anid 
atterwneds of Edwards, by whonr it wae deposited in 
the Misexs ae it agrees Ferbesee Te 
namely, one in Clusius, ong in. a ‘ Travels,’ 
and ap in Willughby’s * Ornithology,’ taken from 
Bontius, we have every reason to upon it 98 an 
accurate representation. Formerly @ perfect spec. 
men, noticed by Ray, existed in Tradescant!, 
Museum. This specimen afterwards into 
the Ashmolean Museum at Oxford, where it stil] 
existed as late as 1700; it subsequently Zell to 
decay, the head and a foot alone remaining. A feot 
of this bird 1s preserved 1n the British “Mose 
and a breastbone in the Museum at Paris. 

We have now before usa cast of the head in thet 
Ashmolean Museum, and @ most extraordinary head, 
it is: there 18 something greatly vulture-like in the 
whole of its conformation, For example, as we find 
in the vultures, it was evidently capable of bein 
retracted within a hood or duplicature of skin thinly 
covered with downy feathers; the beak is stput. 
deep, and powerful, considerably elongated, and 
strongly hooked at the tip; its base 1s covered with 
an extensive cere, at the termination of which, nea; 
the edge of the upper mandible, are the nostnls , 
the gape 18 wide, extending beyond the eye; the 
skin of the throat was Joose and thinly clothed, and 
the top of the head appears to have been naked, or 
only sprinkled with feathers. The measurements 
are as follow:—fiom the eve to the end of the 
beak, six inches, to the nostri], three inches; breadth 
of the skull across the torehead, three inches and a 
quarte:; mean depth of beak, two inches and a 
quarter. Though we say the head 18 vulture-hke in 
its contour, we would guard ourselves from the 
assertion that it was to the vulture family the dodo 
belonged, as M. Blainville and some naturalists con- 
tend: other parts of its structure, to judge from the 
painting and the desciiptions of early travellers, 
militate against such a supposition. Cuvier refers 
it to the gullinaceous oider, Unfortunately we have 
no means of coming to a positive conclusion, but 
our impression 1s that it forms part of the group or 
order to which the true ostiiches and apteryx also 
belong. 

Suddenly, and apparently about the middle of the 
seventeenth or beginning of the eighteenth century, 
the dodo disappeared. Nothing was heard of it, 
and we only know that it does not now exist in the 
islands which abundant testimony proves it to have 
once inhabited. It 1s, in fact, extinct; or, if it 
indced survive, Madagascar 1s the most likely spot 
in which at lingers. We know, indeed, hittle oi 
Madagascar, and have been recently astonished by 
the discovery of a species of monkey (Cercopithecus 
albogularis) inhabiting certain districts of that 
island, which modein naturalists have strenuously 
asserted to be destitute of any true Simie. 

In concluding this brief notice of the dodo we 
refer our readers to a paper by Mr. Duncan in the 
‘Zoological Journal,’ which contains an admirable 
summary of its pita h 

The following are figures of the dodo from differ- 
ent woiks:—Fig 1818, the Dodo, from De Bry; Fig 
1819, the same, fiom Clusius, Fig. 1820, the same, 
from Herbert, Fig 1821, the same, fiomi Bonwus, 
Fig 1822, le Solitaire, from Leguat, Fig 1823, the 
Head of the Dodo, from a cast from the Oxford spe- 
cimen, Fig 1824, the Leg of the Dodo, fiom the 
specimen in the Bitish Museum, Tarsus fou 
inches and a half; cucumference four inches, 
middle toe three inches. 

The subyoined letter from Professor Owen to Mr 
Biodeup 1s published in the ‘Penny Cyclopsedia.’ 
It 13 too important to be omitted :— 

“Whilst at the Hague,” writes the Professor, “in 
the summer of 1838, I was much struck with the 
munutfeness and accuracy with which the exotic spe- 
cies of animals had been painted by Savery and 
Bieughel in such subjects as ‘Paradise,’ ‘Oipheus 
charming the Beasts,’ &c, in which saope was al- 
lowed for grouping together a great vanety of an- 
mals. Understanding that the celebrated menagell¢ 
of Prince Mauiice had afforded the living models to 
these aitists, I sat down one day before Savary § 
‘Orpheus and the Beasts,’ to make a jist of thespecies 
which the pictue sufficiently evinced that the ar- 
tist had had the opportunity to study ahve. Judge 
of my surpise and pleasure in detecting in a dal 
corner of the picture (which 1s badly hung between 
two windows) the Dodo, beautifully finished, show- 
ing for example, though but three inches long, the 
auricular circle of feathers, the seutatwn ot the 
tarsi, and the loose structure of the caudal piumes. 
In the number and proportions of the toes, and 1 

eneral form, it accords with Edwards's oil-painting 
in the British Musum; and I conclude that the 
miniature must have been copied from the etydy rh 
a living bird. which it 1» most probeble formed par 
of the Mauritian menageiie. r ' 
_ “The bird is standing in ape with @ lizard # 
its feet. Not any of the Dutch naturedista to whou! 













arust, and hia ent ‘ed seented: >: be aware ‘O owe 
existence of this.ev _ 

at T ihiak I told: you. that ‘my ‘friend Professor 
Fechricht,-of Copsnitiagei; had written to inform me 
that the skull ofa dodo tad "been lately discovered 


the museum at Copenhagen; it had before formed 
aA of the museum of. Du e of Gottorp.” 
P'in Nov., 1639, Professor Owen, at a meeting of the 
Zool. Soe. exhibited the thigh-bone of an extinct 
bird of the struthious order, from New Zealand ; 
since which’ period he has received numerous addi- 
tional specimens and almost entire skeletons, proving 
that several races of birds (five distinct species), one 
of which was of gigantic stature, have till a com- 
aratively recent period existed in that island, where 
the upteryx, their pigmy representative, is soon, per- 
haps, about to follow their tate. The bones are not 
truly fossilized, but stil! contain much animal mat- 


ter. At.a recent meeting of the Zool. Soc., Protes-- 


sor Owen brought the specimens in question before 
the scientific world, and entered into elaborate de- 
tails respecting their anatomical peculiarity. To 
the extinct genus of birds in question he gave 
the title of Dinornis.. Of the five pieatnes species, 
three were respectively named J). giganteus, D. 
struthioides, and D. didiformis; of these the first 
must have stood at least ten feet six inches in height, 
and probably more. They appear to have been all 
wingless. Professor Owen assigns the extinction of 
{hese birds to a period shortly after the occupation 
of New Zealand, perhaps till then untrodden by the 
foot of man, by the Malay race, of which the New 
Tenlanders are an offset; and as these birds pre- 
sented to the wanderers (driven perhaps on the 
coasts of that island by storms) the only large ani- 
mals which could serve as food, he argues, with 
much reason, that the improvident extinction of 
these birds, and the consequent failure of food, Jed to 
that practice of cannibalism for which the New 
Zealanders have been notorious, The preservation 
of the apteryx, after the destruction of its relatives 
(tor they belonged to thee family Apterygidaa), he 
justly attributes to its much smaller size, but especi- 
ally its nocturnal and burrowing habits. (November, 
1843.) We have here, then, within human records, 
perhaps two species of Dodo and five of Dinornis 
obliterated by the agency of man from the cata- 
logue of living animals. 


ORDER GRALLATORES. 


Tur word Grallatores, which literally means Stilt- 
walkers, is synonymous with the French term Jes 
Echassiet mnie Cuvier has given to the present 
order, and which is in truth very applicable to the 
birds in general comprehended in it. It has by 
many naturalists been termed the Wading order, a 
title which is correct as respects the greater number 
of groups, but not all. The birds of this order, says 
Cuvier, are characterized by want of feathers at the 
lower part of the thighs and the elevation of the 
farsi, two circumstances which permit them to 
wade to a certain depth without wetting their 
plumage, and thus to procure fish by means of their 
neck and beak, the Jength of which is generally: 
pole ounte to that of the legs. . Such as have the 
beak strong live on fish and reptiles; those in 
Which it is feeble, on worms and insects. A few 
feed partially on grains and herbage, and these live 
at a distanee from water, frequenting open plains, 
downs, and extensive commons. The order Gral- 
latores is very extensive, and contains a variety of 
forms, from the bustards to the snipes and rails, 
differing no less in habits and instincts than in ex- 
terual and internal characteristics. 


Family OTIDZ (BUSTARDS). 


The bustards are peculiar to the Old: World, 
urope, Asia, and Africa, and have the body stout, 
the wings moderate or atple, the neck and legs 
long, the beak short, conical, and compressed ; three 
: hort stont toes entirely united at their base, but no 
soc They frequent wide plains, extensive 
Owns, and open lands dotted with patches of shrub- 
Yvegetation, Their food consists of tender herbage, 
Brain, and insects, They run with extreme rapidity, 
ea intess closely pursued, seldom take wing ; when 
: ied to risestheir flight is direct and rapid. The 
ah aah anil. watchful, and not to be approached, 
; Nhout some difficulty. In their habits they are po- 
Yeamous, The females quit the society of the male 
aus to laying egys, and they make their nest 
me ee alone.. The moult of these birds is 
aa e take place ‘twice in-the year. The males 
Buished heres the females in size, but are distin- 
tile . by a richer atyle of colouring. The young 
adult mricee Year resemble the females, and the 
mented He” it is believed, lose in winter their orna- 
ivery,; and ‘nearly reaémble the females. 
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ae 1825, 1826, 1927.—Tu Gazar Bustarp | 


¢uce of the dodo in ‘the Hague | ( Otis Torda). Outarde of the French; Starda of 
GC Rea Scere ) the Italians; Der grosse Trappe, Trappans, and 


Akentrap of the Germans; Abutarda of the Spa- 
niards; ‘yr Araf Ehedydd of the Welsh. (Fig. 
1827, Female.) 
__This noble bird, which was once common in our 
island, is now. rarely to be seen, except, we believe, 
in the weastern part of Norfolk; it is true that it oc- 
casionally makes its appearance on the wide plains 
and commons, in various parts of the country, as 
Salisbury plain, Newmarket heath, and North Stow 
heath in the neighbourhood of Bury St. Edmunds, 
but unfortunately its presence attracts observation, 
and observation in such a case is generally followed 
by active measures conducing to its destruction. 
In Spain and the plains of Greece, in some parts of 
Russia, and on the wilds of Tartary, it is common ; 
it is occasionally seen in some parts of France, very 
rarely in Italy. 

The male bustard weighs from twenty-five to 
thirty pounds, and measures about three feet three 
inches in length. The female seldom exceeds one- 
third of the size of tne male. Grain, various grasses, 
the tender leaves and sprouts of turnips, insects, 
worms, frogs, &c., constitute their food. In the adult 
male there exists a membraneous pouch beneath 
the skin on the fore-part of the neck, having an en- 
trance to it under the tongue; it is of considerable 
capacity, being capable, according to Pennant, of 
containing seven pints of water: it has been, indeed, 
supposed by some that the use of this sac is for car- 
rying a supply of water, either for its own use or 
that of the female and her youmg; but as the male 
takes no care of the brood, and as no water has ever 
been found in this pouch, this supposition is unte- 
nable. Its use, in fact, is not known. 

The bustard runs very swiftly, and we have ac- 
counts of its having been chased by dogs, which we 
can readily credit, because a good greyhound would 
press so hard as not to allow the bird the time of 
preparation for taking wing, should he come upon 
it by surprise. On the other hand, however, we 
agree with Mr, Selby, who says, “ Upon being dis- 
turbed, so far from running in preference to flight, 
as has been often described, it rises upon wing with 
mreat facility, and flies with much strength and 
swiftness, usually to another haunt, which will 
sometimes be at the distance of six or seven miles. 
It has also been said that in former days, when the 
species was of common occurrence, it was a practice 
to run down the young birds, before they were able 
to fly. with greyhounds, as affording excellent di- 
version, So far from this possibility existing: with 
respect to the present remnant of the bird, the 
young birds upon being alarmed constantly squat 
close to the ground, in the same manner as the 
young of the lapwing, golden plover, &c., and in 
this position are frequently taken by the hand: in- 
deed, this is even the habit of the female at the time 
of incubation.” 

In the ‘ Booke of Faleonrie’ (1611) the bustard is 
mentioned as affording what was termed the “preat 
flight,” together with the crane, wild goose, biftern, 
heron, &c., a proof in favour of Mr. Selby’s observa. 
tion, that it gives preference to the wing when 
alarmed. In the winter the bustard asseciates in 
small flocks, which traverse the countiy in search 
of food, and visit turnip-fields for the sake of the 
leaves, to which they are very partial; in severe 
weather they seck sheltered situations, and offen 
resort to the maritime districts. The eggs of the 
bustard are two in number, as is usual with the birds 
of this family; the female forms no definite nest, 
but deposits them on the ground ina slight depres. 
sion made to receive them, generally in extensive 
corn-fields; they exceed in size those of the turkey, 
and are of a pale brownish olive, with .darker 
blotches. Incubation Jasts four weeks, and the 
young as soon as excluded follow their parents, but 
are unable to take wing for a considerable period, 
Asan article of food the flesh of the bustard is in high 
estimation ; it is dark in colour, short in fibre, and of 
fine flavour. In its wild state the bustard js very shy, 
s0 as not to be approached within gun-shot, unless 
with great caution: it alwaysselects for its place of 
repose the centre of the largest inclosure, or if the 
country be open, that part of the plain where it will 
be most secure from the danger of asurprise. Those 
which have been kept in confinement, though tole- 
rably tame towards persons with whom they were 
familiar, have exhibited: both distrust and ferocity 
towards strangers. All attempts to breed these 
birds in captivity have failed. 

In the male bustard, from each side of the cheeks, 
near the lower mandible, arises a tuft of long wy 
feathers with loose barbs. The fore part of the nec 
over the pouch is destitute of feathers, the skin 
being bluish black. The head and back of the neck 
are bliish grey; @ longitudinal streak of black oc- 
cupies the top of the head. The upper surface 16 
of a fine orange buff, barred with sigzag transverse 
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yellow occupying the chest. Tail white, at the base, 


ara. 


assing into yellowish brown, with one or two black . 


_ The female is destitute of the moustache-feathers, . 


and the head and neck have a deeper tint of grey 
than in the male. -Gular pouch wanting. 


1828.—Tnx BLackK-HEADED BustarD 


(Otts nygriceps). This fine species is a native of 
India, and is very generally spread : it occurs in the 
Himalaya Mountains, and is figured by Mr. Gould 
in his ‘Century of Birds’ from that elevated chain, 
According to Colonel] Sykes, it is so common in the 
Dukhun, “that one gentlemen has shot nearly a 
thousand.” It is gregarious, and the male is fur- 
nished with the remarkable gular pouch found in 
the Otis Tarda. Its flesh is excellent. The food of 


this spieces was found by Colonel Sykes to consist - 


almost exclusively of grasshoppers. In the male 
the body above is of a pale bay, lightly undulated 
with rufous brown. Neck, a few spots on the wings 
and under parts, white. The head, which is crested, 
the outer wing-coverts, the quills, and a large mark 
on the breast, black. Length fifty-six inches and a 
half. The female resembles the male in plumage, 
but is only forty-one inches and a half in length. 


1829.—THE LEADEN-TINTED BusTaRD 

(Otis caerulescens), This species is a native of the 
plains of South Africa, where it was discovered by 
Le Vaillant. Its habits and manners are those of the 
family generally. The summit of the head is marked 
with black and reddish zigzags, straight, and nearly 
approximated. Above the eyes extends a large 
whitish band, punctured as it were with brown; 

lnmes near the ear-opening of a clear ruddy colour, 
Vader the neck a semicircular band of pure white ; 
and below, another twice as large, of deep black. 
Front of the neck, breast, and all the other lower 
parts of a lead colour. All the upper parts of the 
body of a reddish or yellowish brown, marked with 
black zigzags and dots very near together. Lower 
coverts of fhe wings and tail-feathers unspotted, 
ruddy. End of the tail black, tinged with brown. 
Quills black. Feet eae green, Bull brown, 
yellow at the base. Length twenty inches; height, 
when erect, seventeen inches six lines. 


1830.—Tne Kort Busrarp, Heap oF 


(Otis Kori), This magnificent bird is a native of 
Southern Africa, and was found by Burchell on the 
banks of the Gariep.  ** We shot,” he says, “a large 
bird of the bustard kind, which was called Wilde 
Paauw (Wild Peacock), This name is here very 
wrongly applied, as the bird to which it properly 
belongs differs from this in every respect. $ here 
are, indeed, three or perhaps four birds to which, in 
different districts, this at aes is given. The’ 
present species, which is called Kori in the Sichuana 
language, measured, in extent of wing, not less than 
seven feet, and im bulk and weight was almost 
greater than some of the people could manage. 
The under part of the body was white, but the 
upper part was covered with fine lines of black on 
a dight chesnut-coloured ground. ‘The tai! and 
quill-feathers partook of the general colouring of 
the back; the shoulders were marked with large 
blotches of black and white, and the top of the head 
was black ; the feathers of the occiput were elon- 


gated into a crest, those of the neck were also 


elongated, Joose, narrow, and pointed, and were of 
a whiltsh colour marked with numerous transverse 
lines of black. The irides were of a beautiful pel- 
lucid, changeable, silvery, ferruginous colour. Its 
body was so thickly proteeted by feathers that our 
largest-sized shot made no impression ; and, taught 
by experience, the hunters never fire at ai but with 
a bullet. It is reckoned the best of the winged 
game in the country, not only on account of its size, 
but because it is always found to abound in fat. 
The meat of it is not unlike that of a turkey, but 
is certainly superior as possessing the flavour of 
ame.” 

We may here mention the Otis Tetrax and the 
Otis Houbara as European specics of this group; 
the former of rare occurrence in our island, the 
latter as rare within the borders of Europe, but 
common in Barbary, Arabia, Persia, &c., where the 
natives employ hawks in the chace of it, and enter 
with enthusiasm into the sport. (See vol. i. p. 270.) 
In India, where there are several species, these bus- 
tards are commonly termed Florikens, 


Family CHARADRIADZ (PLOVERS). 


In this comprehensive group the legs are long, the 
toes short, the hinder generally wanting or minute, 
and the wings long and powerful, Sandy unshel- 
tered shores and exposed commons or moors are 


their chief haunts; they congregate in flocks, and 


run with great swiftness: the head is thick; the 
eye full and large; the bill short, with the basal 


half soft, 


the apex often swollen: the habits often: 


ORE oe 


markings of black; under: parts white, a tinge of: 
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1980,—Head of Kori Bustard 
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nocturnal. The number of eggs laid by the females 
18 generally four, sometimes two. Most are subject 
to a spring and autumn moult, and the summe 
hvery differs from that of winter. , 


1831, 1832. —Tik Common Trick-Knu 


(CEdicnemus creptans). Le grand Pluvier ou 
Coulis de Tene of the French; Gran Pivien, Cur- 
lotte, Caurhul, and Crufovi of the Hahans, Grosser 
Brachvogel of the Germans, y glin-Biaff of the 
Welsh; Thick-hneed Bustad, Stone-Culew, and 
Noilolk Plover of Enghsh writers. 

Wide downs and commons, uplands, and sheep- 
walks ae the favourite resorts of this bud, where if 
makes its nppearance in Mareh oo April, in small 
flochs, which are very shy, flying round im wide 
cneles af disttubed from thai repose, They nun 
along very nmmbly, with the lead poked forwards, 
and squat amongst loose stoncsand the mregulanties 
of broken ground, whae the colour ot the objects 
about favours then concealment. In Hampshire, 
Norlolk, Suffolk, Sussex, &c., this bid os) tolcrably 
common, InGermany, asso bnugland, if ds migia- 
fory, Iti found in Southern Kurope, generally i 
India, North Afuica, kgy pt, the Greeh Archipelago, 
and Turkey. 

Though the Thiek-hnee is wary and watchful by 
day, and readily fakes alarm, flis is om reality ats 
esting time, and it is at myght that af rouses up ain 
priauit of food. As the dusk of evenmng approaches, 
It begins fo uffer tts loud piping note, and taps over 
the dewy grass, picking: up worms, inseets and 
oung frogs, which form its chief dict. The Thich- 

nee, he the bustard, makes no nest, but deposits 
Its eggs, twoun number, on the bare cath. in tallow 
land or spots of ground where flint stones are 
scattered about, spotting as at were the cath, and 
favouring the concealment of the female and het 
progeny, whose plumage assimilates wath the 
eheqnered and mottled appearance of the surtacs 
which she has selected. The eggs me of a helt 
vellowish brown, with darkhar streaks and blatches 
The young after exclusion immediately follow then 
parents and are then covered with a mottled grey 
down, which gradually gives place to the proper 
plumage, and in six weeks or two months they are 
si eee of flying and of providing for themselves 

n the autumn, affer the breeding season, the 
flocks which had scattared themselves in paits over 
the downs, and the young they lave reared, asscable 
ull together, foomung lager or smaller flocks, avd 
prepare totake then departure, quitting ou datitades 
lor a more congenial climate, and in October few, 
any. are fo be seen in the localities previously 
tenanted, and where aft might theo loud call bad 
resounded “familia to the shepherds car.’ 

The general plumage of this bud ws of a reddish 
ash above, each feather having a central stroak of 
umber brown; neck and chest yellowish white, 
streaked with umber brown throat and under parts 
white, quills black, base of the bill bught yctlow 
Ish; naked shin reund the eyes, wis and legs fine 
yellow, Length sivsteen inches. 

In the genus Otdiencmus the bill is strong and 
nearly straight , the nostils longifudimal, and prerced 
though and through the homy put of the middle 
afthe upper mandible; the tam: long, and thick at 
the yuinty the toes are {hiee, all before, and united 
ns faras the second joint by a membnane which 
shirts then edges, wings aathar ample. Mi Gould 
considers that this genus connects the plovers to the 
bustards, Five or si species are known, | Fig) TSoJ 
represents the Head and Foot, 


1834, 1835 —Tiin Gorpen Plover 


(Charadrius pluvials) Va the gonus) Charadinus 
the billas slender, straght, Compressed and shorter 
than the head; the nasal funow as prolonecd, and 
the mandibles are enlarged towards the tip ‘Toes 
three, all directed forwards, and the extern ul united 
to the middle by a shot membiane.  Iyes large, 
noctunal 

Fig. 15386 represents the Head and Foot of Chara 
drius, 

The Golden Plover (Privier doré of the French) 
Iga bud of passage. spread over Europe, Western 
Asia, and portions of Noth Afiica. In Noith Ame 
rica ifs glace iw supphed by an allied species (Ch 
Virgimacus, Bork), and by the C. manunoratus in 
the castern ee of Asia 

Though the golden plover breeds in the Butish 
Isles, it only to be found in the southern districts 
during the winter, at which season the numbers of ou 
native birds are mcieased by amivals from more 
noithern Jatitudes—all, be at observed, clad in their 
wintry livery, which differs remarkably fiom that of 
the summer. 

Heathy swampy moots and wild hilly districts are 
the haunts of this species, where it bieeds , its nest 
consists of a few fibres and stem of giass, placed in 
some depression of the ground amidst the heath, 
The eggs, four in number, are of a cream yellow, 
with a tinge of green, blotched and streaked with 


_——e——e{]{l{_{[__z£z&ziazazw—wrae—=zqk—=—e=e_&—=&xzxzxzx—x—_x_x_x=_=mu_—=uD@0@0“xE 
———— 


—- ~— 
i A 


SS 


| 


anor oo Sy emeprTERe hd a8: 





| der, long before 


MUSEUM OF ANIMATED NATURE, 


titer gin: 
- 


umber brown. The young, when first excluded from 
the egy, are covered with # beautitul parti-coloured 
down of bight kings yellow and brown. They are 
very active, and follow the parents, who sedulously 
attend them, and not only display great anxiety in 
their protection, but put im practice the moet inge- 
rious artifices a ordct to draw off man or dog from 
the spot where they he crouched , they will flutter 
along as af Jame and unable to take wing, a few 
feet before the intruder, and, attracting his attention, 
give him asit were hopes of soon being able to 
effect a capture, till having effected ats object, up ys 
mounts, leaving him to gaze “in silent wonder 
Jost.’ In the same manner they protect their eggs, 
the female always running to a considerable dis- 
tance from the nest, and even meeting the intio- 
he would approach the spot, 
before employing her parental stiatagems. The 
young are able to fly in a month on five weeks, 
and joing other broods, with then parcots form 
Jarye flocks, which qut the hilly distucts of the 
north, and make then way to the open downs bor- 
denng our southern coasts. About the beginning of 
Apul the flocks return northwards, gradually breah- 
Ing up, and at Jast resolving mto pans, which soon 
fiv upon a breeding-spot. The ery of the plovarisa 
plaintive monotonous whistle, more vaned in the 
Ineeding season, by the smitation of which the bud 
may be enticed withm a short distance. The flight 
of this species is rapid and vigorous, and during the 
spring and summer yenerally at a great elevation, 
While at) sais round and dound performing most 
mineedul evolutions Night as the feeding-time. 
When reposing dung the day, the plover rests 
cither crouched on the ground or standing on one 
leg with the head drawn down between fhe shoul- 
dets. Tnsects and than larva, slugs, worms, &e , 
constitute thei diet, dor which they tequent fallow 
Jands im the autumn, becoming very fat, and are 
lnghly esteemed ag one of the Juannes of the table 
In the southern countnes of HKurope this species 
winters ip countless multitudes In autumn and 


winter the London markets are abundantly supphed | 


With golden plovers. 

‘The summer plumage of this species, assumed in 
sping isotadcep black above, each leather having 
triangular manyrinal spots of golden yellow; fote- 
head and space above the eyes pure white, as 
awe also the sides of the neck and chest, but spotfed 
with blach and ycllow, thivat, fiont of the neck, 
and under parts decp black. As winter comes on 
the black ot the nech and under parts is lost, the 
upper surface is sooly black, largely varied with fine 
golde ad yallow, the sides of the head, nech, ana 
chest are varied with ashy brown and yclowish 
spots, throat and unde: parts white. Length ten 
Inches and ahalt big) 1s3d, Summer dicss. Pig 
Isd5, Wanter dicss 


837 — THe 1) ria kk 


(Charadias Mormnellus) Le Plauvier guignad of 
the French der Dumme Regempledar of the Gei- 
mans, Pivicre torfoline of the Italians, 

Though the Dotfarel ce:tamly breeds on the 
Grampians, on Shiddaw, and other mountains an the 
nother portion of our island, vet ait must bo consi 
dered rather inthe heht of a visitor to our shores 
than a pormancnt resident, Us great biceding-places 
are the digh datitudes of Russia, Lapland, and 
Northam Asia TH breeds also on the bare plateaus 
of the Notwegian mountains, and ain Bohemia and 
Silesia, af an clevation of four thousand aight hun- 
died tect. 

The eggs ae hgeht ohve brown, blotched and 
spotted wath black, 

In the autumn vast flocks of the dotterel on thei 
way fiom the noth tothe warmer regions of southern 
Kuope visit out island, and a similar visit is paid in 
sping by the flocks on theu retun from the south 
to then northetn breeding-place y. 

With respect to ats general oabits, the dotterc! 
closely agrees with the golden plover, it has been 
accused, mdeed, of excessive stupidity—but for no 
other reason than because, fresh from the wilds un- 
trodden by man, it has not eapenenced persecution, 
Its flesh in the autumn is excellent. It undergoes a 
ead of plumage analogous to that of the golden 
plover 


IRJR, 1839. -ThHt Gry Plover 


(Squataola cinerea). In the genus Syuatarola we 
see the rudiment of a hind-toe , the tarsi are reticu- 
lated Nasal mioove wide. Fig. 1840 1epresents 
the Head and Foot of Squatacola. 

The grey plover isthe Vanneau vai¢, Vanneau 
gms and Vanneau Pluvier of the French. 

The plumage of this species undergoes a similar 
change to that of the alder plover, and indeed »0 
much-do the two birds resemble each other, that 
were it not for the presence of a minute hind-toe in 
the grey plover, and for the long black feathers 
which are, found undemeath the wings near the 
body, one’ might be easity mistaken tor the other, 
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The ‘grey plover is spread over all the temperate 
countries of Europe, and Asja during the winter, re- 
tuing in summer to the regions of the arctic circle 
to breed. It has been obaervedin Japan. It isalso 
common in North America, breeding «in the far 
countries of the north. According to Dr, Richard. 
son it 1s the Toolee-arceo or Tooglie-aiah of the 
Esquimaux, Captain J. Ross found it breeding near 
the bordei» of the marshes in considerable numbers, 
immediately to the south-west of Fury Point. This 
species visits ou isjand, but not mm great numbers, 
during ifs southward migration in autumn, and upon 
1s return noithwards in spring, and a few sma)] 
flocks sometimes remain with us during the winter, 
fiequenting oozy bays and the mouths of rivers along 
the const. Worms, insects, small shell-fish, ang 
ciustacea, with vaious beies in summer, consti. 
tute its food. The flight 1s powerful and circling; 
it also runs with gieat celerity; its cry 1s similarto 
but not quite so shrill as that of the golden plover, 
The flesh is excellent, and in Ingh esteem. Itisthe 
Tnoga Helvetica of Linnesus; Squatarola Helvetica 
of Gould ; and the Charadiius Afneanus of Wilson, 
The young Is the Tanga vata of Linnagus. A second 
species, Syuatarola cincta, was brought by Captain 
P. P. hing, R. N., fiom the Straits of Magellan, 


1841.--Tux LAPwINnG 


(Vanellus cristatus). Le Vanneau of the French , 
Paoncella of the Italians, Gchaubte Kieboz of the 
Geimans, De Kievet of the Nethe:landers , Wype, 
Peesweep, and Peewit, Provincial English; Coin. 
chwigel of the Welsh. Pig. 1842 represents the 
Ilead and Foot 

Inthe genus Vanellus the hind-toe 1s more dc- 
veloped than in Squataiola, and the head 19 orna- 
mented cither with a crest, or with fleshy wattles 
and protuberances about the base of the beak, asm 
many foreign species, many also have the carpal 
jomt of the wing armed with a sharp spur, often ot 
considerable length. “These birds,” says Selby, 
‘ae the mhabitauts of open grounds and plains, 
particularly where the soil 1s of a most nature, 
feeding: on worms, insects, larver, &e. They an 
subject to the double mort, but their vernal change 
of plumage 18 not attended with any remarkable 
difference of colour’ The wings are ample, 

The geographical distubution of the dapwing ts 
very extensive, it i» spicad over the whole of 
Kurope and a great part of Asia, i occurs in collec 
trons fiom India, North Africa, and Japan. In om 
Istand itas abundant wherever moorland tracts m- 
vite ls abode Here it breeds depositing four eggs 
ina loose nest made with a few straws or stalks of 
rass, ina slight depression of the ground. The 
cgvs ae ofa fine olive gieen blotched and marked 
with browish blach, Gieat numbers of these, known 
as ‘“plovers eggs,’ are annually biought into th 
Loudon market, and, being accounted delicacies, sell 
at a good price. They ae collected in Noiolh, 
Jancoloshue and Cambidgeshie. When the fe- 
male ws diiven from her cges, she rans for a consi 
derable distanee, and then flhes Jow near the ground, 
uttennyg nota singh ery* inthe mean time the mak 
flies tound the mtrude: and clamurously reiterating 
the sylHables per weet, Cndeavours by vaitous arts t) 
diaw off lus attention tigm the female, and the spot 
where the nest is placed = When fist hatched the 
young ae covered with a paifi-colomed down ol 
y¢llow and biown, and follow then parents, who not 
only defend them with courage against birds of prey, 
but employ every stiatagem to divert men or doge 
fiom them retical, ferzning Jameness, and fluttering 
ind tumbling im the path before them. When the 
autuinn commences, the lapwings assemble in vast 
flocks, composed of old buds and the young of the 
year, and as the cold sets in, giadually withdiaw 
fiom the iland moorlands, visiting the distuets 
neat the sea and the mouths of mveis, drequenting 
fallow-lands, turnip-fields, and Jow oozy grounds, 
wherein the more southern parts of our island, they 
appear to remain all the year, untess the mid-winte: 
be a season of move than usual severity, when they 
pars still more southwaid. In February or the be- 
ginning of Maich these buds revinit the mooilands, 
and scatter abioad im pains. At this season their 
flight is very singular: they pertorm a‘variety ol 
fantastic evolutions (more especially the males), 
sometimes dating upwards, then suddenly sweeping 
downwards, and descnbing an abrupt and mazy 
course with many turnings, during this flight of ex- 
ulfation they incessantly utter a vanety of notes very 
different from thei monotunous melancholy pee-weet, 
while the loud whizaing of then Jong pinions is die 
actly audible. 

In the autumn the flesh of the peewit (or wype, a8 
it is called inthe ‘ Northumberland Household-Book’) 
18 excellent, but, as might be expected, it is dry in 
the summer. Mr. Selby considers it to be the bird 
called Egret (j10m its crest or aigretia), of whieh 
one thousand weie served up at the famous feast of 
Archbishop Nevil.., Slugs, worms, and insects, con- 
stitute the diet of this bird, tor the destruction of 


Curtews.} 


A a ce Pa EAE > ewer eerearematenenerr saarmecoerene 
eek Te 
- 


- ah it is sometimes kept in gardens, and becomes 
Oe ee lapwi r is ery beautiful. The 
head is black glossed with green, and an elegant 
crest of Jong slender black feathers, turned alightly 
upwards, rises from the a: the throat is black ; 
{he upper parts are greenish black with purple and 
plue reflexions ; the chest and under parts are white ; 
the tail is white at the base, then black, with white 
at the tip. Length thirteen inches. . 


1843.—Txux Spur-wineep Plover 


(Pluvianus spinosus, Gould). Charadius _spinosus, 
inn.; Philomachus spinosus, Mehr; Holopterus 
»pinosus, Bonaparte. 

In this genus (whichever name be adopted) the 
jegs are long, slender, and naked a great distance 
nbove the tarsal joint; there is no hind-toe, and the 
external and middle are united by means of a basal 
membrane ; wings very Jong and pointed, and armed 
with a sharp spur. 

‘This species is common in Greece, Egypt, and 
Senegal. It is occasionally seen in Italy ; it occurs 
tin some parts of Russia, and is abundant in the 
neighbourhood of Aleppo. It is a noisy bird, and, 
as Latham says, is continually moving the head and 
neck as if making repeated bows. The top of the 
head is black, and furnished with a rather short 
oecipital crest, capdble of being depressed or raised 
at will, The upper surface is greyish brown; the 
greater coverts are white; the quills black; the 
sides of the face and neck, the back of the latter, 
the flanks, the thighs, the tail-coverts and base of 
the tail are white; the part of the neck from the 
bill, and the chest, under parts, and terminal half of 
the tail are jet black. Length eleven inches. 


1844.—Tue TurNstone 


(Strepsilas stile Tringa Interpres, Linn. ; 
Morinella collaris, Meyer; Strepsilas collaris. 

We agree with those naturalists who place the 
genus Strepsilas within the family Charadria, and 
not among the Scolopacida, with their finger-tipped 
bills. In Strepsilas the beak is of moderate length, 
strong, compressed, acutely pointed, and slightly 
turued upwards; nasal depression elongated + wings 
acuminate ; hind-toe very small. 

There is not a part of the globe, from Nova Zembla 
and the shores of the Arctic to the Cape of Good 
Hope, from the shores of Hudson’s Bay to the straits 
of Magellan, which is not visited by this species— 
Japan, Sunda, the Moluccas, New Guinea, and New 
Holland, Kurope, Asia, Africa, constitute its range. 
It breeds in the high northern latitudes, in Norway 
and Sweden, and also, it is said, in the Shetland 
Isles; in June and in August it begins its southern 
progress, returning northwards in spring. Mr. Hew- 
itson found its nest on the coast of Norway placed 
ayainst a ledge of rock, and consisting of nothing 
more than the fallen Jeaves of the juniper-bush, 
under a creeping branch of which the eggs, four in 
number, were concealed. Their colour was of an 
olive-zreen spotted and streaked with ash-blue, and 
two shades of reddish brown. In our island the 
turnstune is found from Angust to March or April ; 
it frequents the rocky and gravelly shore, feeding 
upon small mollusecons animals, crustacea, &e., in 
quest of which it turns over the stones along the 
water's edge, by means of its hard bill: it trips 
quickly along, and flies with great power and ra- 
pidity. In its progress to maturity the turnstone 
undergoes several transitions of colour before ac- 
yuhing a permanent livery. When in perfect 
plunage the upper parts are of mingled black 
and rufous; a black orget on the chest passes 
up the sides of the Aeek and round the base; Jower 
part of the back white, as is also the basal half 
and extreme tip of the tail, the intermediate 
part being black; a semilunar mark of dark fea- 
thers separates the white of the lower part of the 
back from the white tail-coverts; under surface 
white; a white spot between the eye and base of the 
beak is very conspicuous; Icgs orange-yellow. 
Length nine inches. 


1845.—THe Ovster-CatrcHeR 


(Hamatopus ostralegus). 1.'Huiterier, Pie de Mer, 
ind Bécasse de Mer of the French; Beccacio di 
Mare of the Italians; Geschackte Austernfischer of 
the Germans ; Pingen y Mor of the Welsh ;-Sea Pie, 
Pianet, Olive, Sea Woodcock, Chalder, &c., pro- 
vincial English, 

In the genus Heematopus the bill is long, hard, 
compressed, especially at the point, which is abript 
and chisel-like, but not pointed ; nostrils longitudinal ; 
egs strong ; toes three, all directed forwards, bordered 
by the rudiment of a membrane; and the external 
and middle toes united by a partial web at the base. 

The ovster-catcher is distributed over the whole of 
the European continent and a great part of Asia 


and Africa, frequenting the sea-shore, and is common - 


on the Jow flat coasts of our island, where it breeds, 

laying its eggs on the bare ground amidst the 

mingle, sf such herbage as grows above high-water 
om id. : 


MUSEUM OF ANIMATED NATURE. 


ASP emp 












| 


| 





: 
| 





| 
| sists of worms, slugs, aquatic mollusks, &e. ; for this 





| they extract their prey. his | 
| an extraordinary development of nerve is distributed 


We 6 tee 








mark. The eggs, four in number, are pale olive- 
green blotched with brownish black. During incu- 
bation the male is always on the watch, and on the 
approach of an intruder utters a Joud shrill whistle, 
a8 an alarm-call, upon which fhe female silently 
quits her eggs, and runs to a considerable distance 
before taking wing. Limpets, which it easily de- 
taches from the rock, mussels, oysters, and other 
mollusks constitute its food, in quest of which it 
wades amongst the shallows, or swims, which it does 
very easily, where the depth forbids wading. In the 
autumn, after the young have acquired their full 
growth, these birds assemble in large flocks, which 
separate into yon on the recurrence of spring. The 
parents are bold in the defence of their young, which 
run about as soon as hatched, under the care of the 
former. In America the oyster-catcher is represented 
by an allied species, the H. palhatus, Temminck (H. 
ostralegus, Wilson). The oyster-vatcher is a beautiful 
bird. The general plumage is glossy velvet black, 
with the exception of the lower part of the back, the 
base of the tail, transverse bars on the wings, and 
the under parts, which are white; bill and cirele 
round the eyes orange-red; imdes crimson; legs 
deep purplish red. In winter there is a collar of 
white on the throat, and the black 1s Jess brilliant. 


1846.—Tne CoLnLtaren PRATINCOLE 


(Glareola torquata). In many points the genus 
Glareola exinbits a great similitude (not affinity) to 
the swallows: the wings are long and pointed; the 
tail is forked; the power of flight extraordinary ; 
the bill is short, hard, compressed, and arched above ; 
hind-toe short. 

The Collared Pratincole is the Perdiix de Mer of 
Brisson; das Rothfiissige Sandhuhn of Bechstein ; 
Sudliche Sandhuhn of Brehm; and Pernice di Mare 
of Savi. Though a few instances are on record of 
this bird having been killed within the British Isles, 
it can scarcely be admitted within the catalogue of 
our Fauna. It is a native of the eastern provinces 
of Europe on the Asiatie borders, and especially of 
Hungary, where extensive tracts of morass, and 
lakes, both fresh and saline, surrounded by low flat 
lands traversed by numerous rivers, afford food and 
security. In Western Tartary it 1s equally abundant. 
M. Temminck informs us that it breeds in Sardima, 
and is numerous in Dalmatia, on the borders of the 
Lake Boccagnaro, on its spring passage ; and that in 


Hungary, among the immense morasses of the lakes , 


Neusidel and Balaton, he has been in the nudst of 
hundreds sweeping through the air in chace of their 
insect prey, and darting along with arrow-like 
rapidity. Nor is if less remaikable for celerity on 
the ground, and often catches insects as it runs along. 
This graceful bird incubates amidst reeds, oziers, 
and the tall herbage of morasses. The eggs arc 
four in number, of a yellowish white. In Germany, 
France, and Italy if 1s a bird of periodical occur- 
rence. Two species, the G. grallaria and the 
G. lactea, are peculiar fo the eastern provinces of 
Asia and certain parts of Afiiea. None are 
American. The general colour of the collared pra- 
tincole is browmsh grey above; the throat 18 white 
with a tinge of reddish, banded by a narrow cres- 
centic line of black; the upper tail-coverts are 
white; the under surface dify white; the tail is 
forked, and brownish black ; the under wing-coverts 
are chestnut. Length nine inches and a_shalf. 
Naked circle round the eye red. 


1847.—THe BLack- BELLIED SWIFT-FOOT 


(Cursorius Temminckit), In the genus Cursorius 
the bill is moderately long, arched, and compressed, 
with the nostmls basal, oval, and with an oblong 
lateral opening; wings pointed; legs long; toes 
three, all anterior—the middle toe the Jongest, witha 
serrated claw, The birds of this genus are natives 
of Africa, inhabiting indand tracts at a great dis- 
tance from the sea, and running along the ground 
with extraordinary rapidity. One species, the 
Cream-coloured Swilt-loot (Curs. Isabellinus) has 
been a few times seen in our island, and once in 
France, and once in Austria. 
The blach-belhed —swiff-foot 
Abyssinia. 
the top of the head and the breast ferruginous; a 
double nuchal collar, the upper white, the lower 
black ; sides of body white; the quills and centre 
of the under surface black. Length eight inches. 


Family SCOLOPACIDE (CURLEWS, SNIPES, 
SANDPIPERS). - 


The members of this family are all inhabitants of 
marshy lands, the borders ‘of swamps, lakes, and 
rivers, and the shores of the sea. Their food con- 


is a native of 


purpose their bill is at once a probe, a feeler, and 
an organ of shagicaiain Most of the genera, ob- 
serves Mr. Selby, procure food by thrusting the bill 
into the soft earth or the mud of the shore, whence 
To facilitate this operation 


+. 


[ts general plumage is creamy brown: | 
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over the bill, but more especially concentrated at 
the tip, which is thus endowed with an exquisite 
sense of feeling, and the membrane of that part is 
often pulpy. In many species the bill is further 
provided with a peculiar muscle which operates so 
as to expand the pulpy points of the mandibles, 
enabling the bird, with the bill still buried in the 
ground, to seize its prey the moment it is felt. From 
this peculiar mode of searching for their prey, many 
species, as the snipe, woadcock, &c., have been 
called birds of suction. The’ distribution ‘of the 
Scolopacide is very general, their powers of flight. 
are considerable, and they are all more or less 
migratory in their habits. They incubate on the 
ground; the eggs are four in number, of a peculiar 
form, being small and pomted at one end, large and 
obtuse at the other, and they are usually placed in 
the nest in a circle with the acute ends meeting 
in the centre, so as to occupy as small a space as 
possible. The flesh of many is in high estimation. 
Fig. 1848, a Group of Scolopacidm, representing — 
a, the Curlew ; b, the Godwit ; e, the Purre or Stint. 


1849.—Tux CurLew 


(Numenius arquatus), In the genus Numenius 
the bill is Jong, slender, curved, compressed, hard 
and subobtuse at the puint; the upper mandible 
exceeding the lower, rounded towards the end, and 
channelled for three-fourths of its length; nostrils 
lateral, linear, and pierced in the channel; legs 
slender ; hind-toe small, touching the ground ; an- 
terior toes united by a membrane as high as the 
first joint ; wings moderate. 

The curlew 1s the Courlis of the French; Chiar- 
Jotto and Chimle maggiore of the Italians; der 
Grosse Krumschriblichte Schnepfe and Keilhacke 
of the Germans; the Waup, Scotticé ; Gylfinhr of 
the Welsh, The curlew is spread over every part 
of the Old World, from the torrid zone to the polar 
regions. It i» found in India, China, Japan, and 
South Africa. 

In its habits the curlew is migratory, and during 
the winter collects in Jarge flocks, which frequent the 
low oozy shores of the sea, easily perforated by their 
bills, which they plunge into the mud in search of 
food. It wades in the shallows, and, when out of 
its depth, swims with considerable facility. Few 
birds are more shy and wary than the curlew, and 
while on the wing it utters a clear whistle as the 
flock wheels round in wide circles through the air. 

In the high northern regions are the favourite 
breeding-haunts of the curlew, whither immense 
flucks repair early in the spring, but numbers con- 
tinue in our island, leaving the low shores and south- 
ein districts for the wild and heathy parts of the 
interior, the wilds» of Northumberland, and the bleak 
Ilighlands of Scotland. The nest consists of withered 
grass or rushes placed in a depression under the 
covert of heath or other herbage. The eggs, four 
in number, are of a pale olive-green, blotched with 
two tints of brown. The young, which are at first 
covered with a yellowish white down varied with 
dark spots and markings, are assiduously attended 
by their parents, who manifest great courage in their 
defence, sweeping round the head of the intruder, 
uttermg a loud cry of courlis, courlis, in quick re- 
pefition. In about six weeks the young are able to 
take wing. Three species of Numenius are natives 
exclusively of America 


185Q. -- The Waimprer 


(Numenius Pheopus). V.e petit Courlis or Courlieu 
of the French; Clnurlo piecolo, Chiurlo minore, 
and Mengotto of the jane Regen Biachvogel 
and Kleiner Goisser of the Germans ; Coeg ylfinhir 
of the Welsh. 

Though the whimbrel visits our coasts and those of 
the adjacent continent in winter, in small flocks, it 
retiies to the higher northern latitudes in the spring 
to breed, Zetland being the only locality within the 
Biitish Islands where it has been known to incubate. 
The range of this species is as extensive, or nearly 
su, as that of the curlew, which species it closely 
resembles in its habits, manners, and style of colour- 
ing but is aimuch smaller bird, measuring only six- 
teea inches in length, of which the bill is three and 
ager; while the curlew exceeds two feet with the 
Inn, which offen measures six inches. Its flesh, 
hhe that of the curlew, is esteemed as well flavoued. 
An allicd species, Numenius tenuirostris, is a native 
of southern Hurope. The colournng both of the 
curlew and whimbrel is to well known to need a 
detailed description, 


18° 1.—Tuer Biack-Taiten Gopwit 


(Limosu melanura). Beak and Foot. In the genus 
Limosa the bill is very long, more er less curved 
upwards, soft and flexible, depressed at the apex, 
which is dilated and obtuse; upper mandible fur- 
rowed ; legs long and slender ; hind-toe small ; outer 
and inner toes united by a basal web; wings mode- 
rate. 

This species is the Grande Barge nee Buffon ; 
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1958—Solitary, or Great Snipe 1836 —Woodeak 1e61.—Ruf 
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the Red Godwit of Latham; Dunkelfussiger Was- 
serlaufer of Meyer; Rostog of the ancient Welsh. 

The godwit (with other allied species) undergoes a 
double moult, which nearly changes the entire 
colour of the plumage, and has Jed to some con- 
fusion; the young of the year differ from the 
adults. In its winter plumage this bird is the 
Limosa melanura of Lesler, and the Jadreka Snipe 
of Latham. In itsspring plumage it is the Scolopax 
Belgica and 8S. ayocephala of Gmelin. The young 
ofthe year isthe Totanus rufus of Bechstein. The 
female exceeds the male in size, but her colours are 
lens bright. 

The black-tailed godwit breeds in the high 
northen latitudes, but occasionally within the limits 
ofthe British Islands; during the winter if is spread 
along the shores of the whole of Europe, and speci- 
mens have been received both from India and Afméa. 
In England the present spectes is not very abundant 
at any period, though it breeds sparingly in some of 
our fens. During the winter it frequents oozy shores 
and the embouchures of rivers, and plunges its long 
sensitive bill into the mud im search of food, viz., 
marine insects and worms, &c. The nest is formed 
of dry grass and herbage, and the four eggs are of 
a light ohve brown, dashed with a darker tint. Its 
flesh wax formerly in high esteem. Winter plum- 
age :-—upper pats uniform brown ash, the shaft 
of each feather being of a darker tint; rump 
blackish; front of neck, the breast, and sides, 
bright grey ; under parts and base of tail-feathers, 
and also of the quill-feathers, pure white; a broad 
belt of black across the tail-feathers of which the 
central are slightly tipped with white; bill orange- 
yellow at the base, black at the tip. 

Spring Plumage :—Feathers of the top ofthe head 
black, bordered with bright red; throat and neck 
red, transversely striped with fine ZK zie markings ; 
upper part of the back and scapulars deep black, 
terminated with a band of red and bordered by spots 
of that colour; wing-coverts ash; lower part of the 
back and tail black; under parts and base of quill- 
feathers white. Length fifteen inches. In the 

oung the plumage of the upper parts is brown and 
blackish brown, greatly varied with red. 


1848, b.—Titk Common on Rev Gopwit 


(Limosa rufa, Brisson) is closely allied to the pre- 
ceding, which it resembles in habits and manners, 
and extent of range, but may be distinguphed 
by shorter legs, by the absence of white on the 
basal part of the quill-feathers, and by the tal- 
feathers being always distinctly barred. Jf 15 not 
known to breed in our island: ifs summer haunts 
are Iceland, Lapland, Sweden, and other northern 
countries. ‘Both species fly very rapidly, and utter 
w singular ery while on the wing, The Prince of 
Canino notices two species, distinet from either of 
the preceding, as peculiar ty America, 


1852.— Tre Snire 


(Seolopax Gallinago.) In the genus Scolopax the 
beak 1s Jong, straight, compressed, and slender, but 
swollen, minutely dimpled, and pulpy at the tip; the 
upper mandible is furrowed through half its length ; 
the nostrils are lateral, basal, and Jongitudinal in 
the commencement ofthe furrow, Legs slender, of 
moderate length; wings pointed; eyes large, and 
placed back in the head. 

The common snipe is the Bécasseau bécassine and 
Chévre voland of the French; Beccaeimo and Piz- 
zarda of the Halans; Wald-schneppe of the Ger- 
mans; Ysnittan y Finiar of the Weldh. 

The common snipe is widely spread over Europe 
and the adjacent parts of Asin, being everywhere a 
bird of migratory habits; though it must be observed 
that it breeds in our island wherever favourable lo- 
ealities afford it shelter. It was found in consider- 
able numbers in the Orkneys, by the late Sir H. 
Davy (1817), in the month’of August ; he observed 
that cach nest coutained two young birds, sometimes 
three, and describes the parents as exceedingly at- 
tached to their offspring, adding that if any one ap- 
proach their nest, they make a Joud and drumming 
noise over the head of the intruder, as if to divert 
bis attention. The snipe has been known to breed 
also in Dorsetshire, in the New Forest, in Cambridge- 
shire, in Norfolk, m Scotland, Wales, and Treland. 
The nest is made of dry grass or herbage rudely put 
together, and placed in some depression under the 
covert of heath, fern, or long rushes near water, in 
swampy spots, or on marshy hills, The eges sre 
pig slob large, of a greenish white, spotted at 
the larger end with different tints of brown. 

In winter our homebred birds are joined by vast 
accessions from Norway and other northern parts of 
Europe, the greatest number aruving in the begin- 
ning of November. These are ever on the move 
from place to place, frequenting swamps, the margins 
of rivulets, and cozy meadows along streams and 
rivers, in quest of food ; thig consists of worms, in- 
sects, &¢,, in order to obtain which they thrust their 
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bill up to its base in the mud, and are guided by its 
exquisite sensibility. ; . 

About the beginning of April the snipe calls ta his 
mate, uttering a piping or clicking note, oflen re- 
peated, and accompanied at intervals by a humming 
noise, “apparently produced by the action of the 
wings, as the bird, whenever this sound is emitted, 16 
observed to descend with great velocity, and with a 
trembling motion of the pinions. At this season it 
soars to an immense height, remaining long upon 
the wing; and its notes may frequently be heard 
when the bird itself is far beyond the reach of sight. 
These flights are performed at intervals during the 
day, but mure commonly towards the evening, and 
are continued during the whole time that the female 
is engaged in incubation.” 

Of the ordinary flight of this bird, of its excellence 
for the table, and of the colours of its plumage, 
nething need be said. The Prince of Canino pa- 
rallels the Gallinago Wilsoni (Scolopax Gallinago, 
Wilson) of America with our European common 
snipe, to which it is very closely allied. 


1853.—THE SoniTARY OR GREAT SNIPE 


(Sevluopax major). Grande ou double Bécassine of 
the French; Beccacino maggiore of the Italians ; 
Mittelschnepfe of the Germans; Ysnid of the 
Welsh. 

This species, also called the Double Snipe, is a 
rare visitor to our shores, during its autumn pas- 
sage to the south, and also dunng its spring return 
to the northern regions, where it breeds. It is found 
in Norway, Sweden, and Germany, and visits the 
south of Kurope, and the borders of Asia; it occurs 
in the neighbourhood of the Caucasus. Unlike the 
common snipe, itis a bird of heavy and steady flight, 
and offen becomes so fat in the autumn, as Mr. 
Lloyd experienced near Gothenburg, as to be scarcely 
capable of taking wing. Its flesh 1s delicious. 

This species is mostly found singly, occasionally in 
pairs; but in some districts is very abundant, afford- 
ing excellent sport to the “chasseur.” Sw H. Davy 
observed these birds breeding inthe great marsh pre- 
serve near Hanover, and noticed that the larva of 
the Tipulse (called Harry Longlegs) constituted the 
peaieli portion of their food. They breed also in 

orway and Sweden, as high as the range of birch- 
woods extends, The nest resembles that af the com- 
mon snipe. During the pairing season they fly to a 
vast height, and produce a diumming noise as they 
descend by the vibration of their wings. According 
to Mr. Greiff, the male has his playing-ground (or 
Jek), where he observed the birds running about, and 
ulterlag a singular sound resembling a smack of the 
tongue, followed by four or five smacks of a louder 
tone: this habit would lead us to suppose that the 
great snipe is polygamous, like the ruff (Machetes 
pugnax). 

In the great or solitary snipe the tail is composed 
of sixteen feathers ; middle of the first quill whitish ; 
top of the head black, divided by a band of yellow- 
islt white; stripe above the eye yellowish white ; 
upper parts variegated with black and bright rusty, 
the latter colours being disposed longitudinally ; 
under parts whitish rusty; abdomen and sides 
striped with black bands; bill inclining to reddish, 
brown at the point; feet greenish ash. Length 
twelve inches. Females larger than the males. 
Weight from seven to nine ounces. 


1854.—TuHeE Jack Snipr 


(Scolopar Gallinula). Ta Petite Bécassine and 
Bécassine sourde of the French; Moorschneppe of 
the Germans ; Judcock, provincial English. 

This species appears to be contined to Europe and 
Northern Asia, and is a periodical winter visitant to 
our Island, making its first appearance about the 
second week of September. Early in March it quits 
our latitudes tor the polar regions, where it breeds ; 
we believe that there is no authenticated instance of 
its having been known to incubate in any of our 
fens. The jack-snipe frequents oozy bogs and 
marshes ; when flushed, it utters no alarm-cry, and 
alter a short direct flight drops in some mury spot, 
and is not to be easily roused again. This species is 
the smalleat of the genus, being about half the size 
of the common snipe, and seldom exceeding two 
ounces and a quarter in weight; but its flesh is ex- 
quisite. It is generally found solitary ; and, unlike 
the common snipe, having fixed upon one locality 
as its haunt, it seldom quits it for another, even 
{hough harassed by the sportsman. If sits very 
close, and will allow itself almost to be trodden upon 
before taking wing. The plamage of this bird is too 
well known to require a detailed description. 


1855, 1856.—THe Woopcocx 


(Scolopar Rusticola), Bécasse of the French ; 
Beccaccia of the Italians ; Waldschnepfe of the Ger- 
mans ; CU Hyiok of the Welsh. 

cha the woodcock 18 a native of the northern 


Jatitudyé' of Europe and Asia, its migratory range is’ 


very extensive, extending to Italy, Madeira, Bar- 


‘the latter part of October, November, and 
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bary, Greece, Aleppo, and Egypt. It has been no. 
ticed in Cashmere and Japan. It breeds in Rusaia, 
Finland, Norway, Sweden, Siberia, &c., and also 
in Switzerland and Great Britain. With respect to 
its breeding in our islands, we might cite numerous 
authentic instances on record, but the fact is tov 
well established to require such labour. We ma 
however refer to Montagu, Bewick, Selby, and Yar. 
rell, and also to Loudon’s ‘ Mag. Nat. Hist.” 1837, 
pages 121, 337, 439. What, however, seems very 
extraordinary is, that woodcocks have been known, 
when apprehensive of immediate danger, to carry 
off in their claws both the young and their egys, 
(See a paper by Mr. Fairholm in the Magazine 
referred to, p. 339, and alson paper by @ correspond- 
ent, p. 122.) It is stated in the latter that the Blue 
Harrier (Circus cyaneus) also removes the eggs, 
when the nest has been molested. 

The first flights of woodcocks from the north to 
our island generally occur towards the end of Sep- 
tember or the beginning of October ; but these flocks, 
after remaining a short time, wing their way to the 
more southern regions of Europe, and northern 
Alrica, a few stragglers only remaining behind, 
which are afterwards joined by other arrivals during 
Decem- 
ber. They generally come over in hazy weather with 
little wind, and that blowing from the north-east. 
Their favourite haunts are woods, moist thickets, 
close brakes, glens, and similar places, where they re- 
main concealed during the day, but as soon as dark- 
ness sets in they leave these retreats, and scatter 
themselves over moist meadows and swampy open 
grounds, where they search for food, namely, slugs, 
insects, and especially worms, thrusting their bill into 
the earth, and drawing forth their captives. -The di- 
gestion of this bird is very rapid. Mr. Selby states 
that he had known one to consume within a single 
night more large earth-worms than half filled a 
garden-pot of considerable size. The nest of the 
woodvock is a loose structure of rere and leaves, in 
a depression among herbage and thickets, near the 
root of a tree or bush. The eggs are usually four in 
number, of a pale yellowish white, blotched and 
spotted at the larger end with ash grey, and two 
shades of yellowish brown, During the pairing sea- 
son the birds offen pursue each other on the ap- 
proach of dusk, circling the wood for an hour or two, 
and uttering a sharp but not very loud whistling 
note ; besides this the male often flies low on heavy 
and flapping wings, keeping up an incessant croak- 
ing, or rather purring noise, not unlike that of the 
spinning-wheel. As the season advances, these 
circling flights and noises are discontinued, “ the 
low croaking and occasional whistle being,” as a 
writer observes, ‘ peculiar to the period of incuba- 
tion, like that singular noise made by the snipe in 
spring, as it rapidly descends in the air during its 
circuitous flight over its native morass.” — . 

We need not say that the woodcock is highly ce- 
lebrated for the exquisite flavour of its flesh. When, 
however, the spring change of plumage commences, 
it loses its delicacy, and becomes rank and worthless. 

The return of the woodcock to the regions of the 
north from our latitudes takes place in March, and 
by the middle of April all, save those that remain 
stationary with us, have disappeared. 

The female somewhat exceeds the male in size. 


1857.—THr Arrican PAINTED SNIPE 


(Athynchea Cupensis). From the genus Scolopax 
are separated the painted snipes of Atrica and India, 
which form the genus Rhyncheea; they are charac- 
terized by the beak being slightly arched at the tip. 
Their habits and manners are those of the snipes 
generally, 


1858, 1859, 1860, 1861.—Tne Rurr 


(Machetes puqnax). Female, the Reeve. Le Com- 
battant and Paon de Mer of the French; Salsarola 
and Uccello muto of the Italians; Streisschnepfe 
and Rampthihlein of the Germans; yr Ymladdgar 
of the Welsh. ‘a 

The genus Machetes was separated from Tringa 
by Cuvier for the reception of this remarkable 
species, celebrated for its combativeness and poly- 
gamous habits, no Jess than the singular changes of 
plumage which the male undergoes at certain seasons 
ofthe year. The ruff is generally distributed over 
Europe and the adjacent parts of Asia, aud is A 
summer, not winter, visitant to our island, arriving 
in April, breeding in our fens, and departing in 
autumn. An occasional straggler remains with us 
during the winter. Jn Holland it is very abundant. 
In England the fens of Lincolnshire and Cambridge- 
shire are its principal resort. It would appear that 
the males are the first to arrive at their destined 
station ; at all events they keep themselves in dis- 
tinct bands, separate from the females, Aa the 
breeding-time draws near, beautiful long plumes 
round the neck, forming a ruff, and large: full ear- 
tufts, rapidly develop. The males now begin to 
hill, as it is termed—that is, they seek some spot & 
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ttle elevated above the surrounding marsn, to 
which, a6 {0 @ common centre, numbers ae gradu- 
ly drawn. Each individual selects its own station 
or little terntory, for the possession of which tt 
trenuously contends, the attempt of a mval to 
tncroach upon the circle is immediately followed 
by a hard fought battle, the territory being ceded 
by the vanquished to the victor These battles and 
contests are almost incessant, at least during the 
day , for at night they all return to the marsh in 
oder to feed (in this respect their habits being noc- 
(iu a), but in the morning each resumes its station, 
and the contests are again cained on Here, full ot 
wimosity against each other and jealous of each 
other sights, they await the arrival of the femalcs 

Jhe anaval on the hnll of one of the other sex 1s the 
signal fur a general contest The scene 1s now one 
of perpetual warfare, female afte: female aruving 
at the hill, so that “the theatic of thesc battles,’ 
as Selby observes, ‘‘600n becomcs barc of grass fiom 
the constant traversing of the combatants ’ Not 
only have the neck and ear plumes now attained 
ther poutlection, but the face of the male becomes 
covered with small yellowish papilla or fleshy ex 

crescences, Instead of the short feathers with which 
its oldinarily clothed = Duaing the whole of May 
and the early pait of June tlis scene of wartare 
continues with unabated eneigy The manner in 
which the :uft fights has much resemblance to that 
uf the game cock, the head 1s lowered the plumes 
aic thrown up iuto a dise, the tail is expanded, and 
cich adversary attempts to seve the other with his 
till following up tis advantage by a blow with the 
wing dhe gontest 1 scldom fatal, the vanquished 
berg rather: wearred out and dispuited by the 
supCror stiength and determination of las antago- 
nit than setously myued Towards the lattcr pait 
af June this combativeness abates, the papilla on 
the face disappear, and shortly afterwards the fine 
piumes ae moulted off thar place being supplied 
by ordinary feathers (Fig 1860 ) 

The fernales or Reeves, which a we nave inti 
mated only visit the hill at intarvals breed among 
the swunps The nest consists of littl mor than 
aslight depression amidet a tuff of grass, rushes o 
otha: herbage The eggs are fom om number ind 
closely resemble those of the smipe but are some- 
whet dawzer Inthe group of Grallatonal bids to 
which the present specics bUlongs the fciniles usu 
ily exceed the males in size, here however the 
females are much smallar than the mules ind morc 
over undergo no Conesponding Chan.zcs of plum ige 
With respect to the beautitul plumcs which fora 
season ornament the ff, one cueumstance is very 
remath ible —namcely, the divemity of then colon 
Ing Inno fwo examples is the Colour precisely als] 
Wc have seen them purc white, white clemaintly 
bined with black, reddish brown intermixcd with 
bluk or baned and spotted pure glossy black 
guy ind black &c It appears, moreover that im 
no individual are these colows the same for any {wo 
BLAS O18 

Ihe .uff a» among the list of buds whose flesh is 
uc unfed as a delicacy for the table umd consi 
daral le profit is made by vanous fowlcis in the fens 
of Tincolushne, who devote themselves at certam 
scisons of the year to the business of cutching them 
ind feeding them for sale The means employed for 
tiling them arc chiefly Clap nets, into which they 
uc Imed by various devices one of which is a 
stuftid bud of their own speaes ‘The seasons fo 
faking them arc, first, Apul and May when the 
niles ae hullinz, and pugnacions in the extieme 
an! «condly, September, after the young are fully 
fledred and ready tur the autumnal migration, when 
they with the old buds piss to more southern lati 
tults Their natural food consists of worms small 
mcs &e , with which the soft oove o: mud of the 
Mush abounds, but they are easily reconciled toa 
Chine of dict, and feed eagenly upon bicaid and 
milk bowed wheat, and othcr atticles of a {urima- 
cecus quahty, upon which they thive and become 
pluinp Captivity, which subdues the spuit of most 
wild Cicatures, does not abate the pugnacity of the 
lull plumed males taken in the spring Not only 
will tne appearance of a reeve excite them to strie, 
hut . bow! af food set before them will produce the 
same ¢ flect, and lead to a tumultuous conflict which, 
as the arena is very limited, and the weaker have 
ho Chince of escape, 1s somctimes known to result 
in {ital consequences. 

Ot the variable colour of the neck and ear plumes 
We have aheady spoken The rest of the colouring 
may be thus descuibed —The uppe: parts of the 
body are vauied with a mixtme of biown, pale yellow, 
and black, the sides of the chests and flanks are 
baned with black on a pale yellow ground, the 
Under surface is white In some individuals these 
tints are much darker than in others 
he reeve in summer has the upper surface vaned 
with glowy black on a cinereous grey ground, in 
Wintcr the colour becomes more uniform, losing the 
Markings of black. a 
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1862 —Tue Knor 


(Tyinga canutus)  Tringa cinerea, Temm , Call- 
dris Islandica, Stephens, Beccasseau Canut, Temm , 
Bbenteen Sandpiper, Pennant , Red Sandpiper, La- 

am 

The birds belonging to the genus Tinga (in- 
eluding Calidus and Pelhdna) form a yumcrous 
assemblage, chiefly tenanting saline marshes and 
the shore of the sea, though some frequent the 
margin of Jakes and riveis at a distance from the 
borders of the ocean They associate in flocks and 
perform penodical migtations in lage bodies They 
undeigo a dduble annual moult, the summer livery 
differing remarkably from that of the winta, and 
the young, previous to the fist moult, have avery 
diffurent plumac fiom that of the adults — The food 
consists of worms, Crustacea, and small mollusks 
obtaincd on the shores of the ocean dunng the 
1 ccssion of the tide and as the bill is not so dighly 
sensitive nor so well adapted for plunging deep into 
the mud asin the snipes, they chiefly pick up their 
prey on the surface 

The Knot (Maubcche giusc of the Tronch Chinrlo 
ofthe Itahans Aschyzraus Strand}anter of the Gear 
mins y Cnutol the anaent British) is arare bud 
In Germany Jiance and the south ot Fmope it 
Ince dsain the Ingh northern lititudes of konope and 
Amounca viz) fccland Gicenland Noth Georzrin 
Islands, Melville Peninsula: Hudsons Bay and the 
Ingher districts of Sweden and Norw v nowtumn 
Wovisits Holland and the Biitush Jslinds ino gicat 
numbers (iequentine the stores of the sea bays 
inlets and the mouths of avers where ooz) grounds 
mt muddy flats present am abundance of the minute 
bivilve shell-fish which constitute ws principal food 
The cvolutions of the flocds on the wing ue very 
Inferestine and beautial Phe flesh of thts bud as 
in lush estimation About the close of April the 
flocks dosart om shores for than aretie breeding. 
plices The Knot lays tou crs ona tutt of tr iss 
ov hearbage, without forming any nest then colour 
Is haeht ylowish brown, spotted at the Jarzar ond 
with grey and reddish 

Tn summer the plumage of the hnot is 1ufons a 
Onnge brown vianied with black, ond with white 
cdzings to the wing coverts in winter af is changed 
toa brownish gicy the wing-coverts marmed with 
white the undar puts pure white wath brown dines 
on the bie ast, and trinsverse bas on the flanks 
rump and upper fad coverts which are white 
Jength ten inches The upper figure represents 
the hnot in summer: plumize the Jowar in winter 
plumage 


1863 —Tuer Lari11 Sanbiiir 


Minute Dunlin Stephens Tittle 
Stint, Bewick  Parmy Sandpipar | Richudsen 
Becasscau Lehiscs Pemnminch Gambeccro of the 
Italians, der Hochbemime Sti midliufer of the Gar 
noins vy Pibidd Wari of the Welsh 

The Stint or Fatth Sandpiper i wath the ovcep- 
fion of the Jiamga Temminchn the smallest of the 
gonus If visits our shores an anfiumn  ficgquentins 
mudbanks ind saline marshes andoas off a secn ain 
{he ereat morasses of Holland it is common on thre 
shores of the Take of Geneva aitas found an) Indie 
Noith Affect South Western Asta and the so ith ot 
}mope and must uso be mcluded unong the birds 
of North Aimenicot TDi Richardson siw numbe sin 
autumn fecding dunn the recess of the tide on the 
extensive flats uf the mouth of Nelsons and Haye 
livers and aspeciamen from Hudson’s Bay ts now in 
the Butish Museum Whee this species retics to 
breed is not ascertamed = oprobrbly the north caster 
putsof Lirope Northern Asia and the high latitudes 
of North Americioffer it wsummerabode Phe train 
sitions if underzocs in the Colowang of its plumage 
arc similar to those of the not 

The upper figure isa bid in summer plumage 
the Jowa firme to the Jeff, the sume m= winter 
plumage, the lower figure to the night the young 
of the year 


1864 —THE DuNIIN oR PURRL 


(Dringa rvanalils)  Timga Alpines Fleming, Pe 
hdna vanabilis, Stephens, Palidna Cinclos, Cuvict 
Thnga cinclas (winter plumage , Linn 7 Alouette 
de mer a Colher Cuv Béecassean Brunctte ou 
variable, Temminck L Alouette de Meu, Buffon, 
Tinga ruficollis, Pallas 

The Dunlin 1s widely spread, being common ove! 
Emope, a great part of Asia, and Noth Amaiuca 
It 1s indigenous in Scotland, where it breeds upon 
the shingle at the mouths of rivets, among salt 
marshes near the coast, and in the bogs of the 
upland country Its nest resembles that of the 
snipe The eggs, four im number, are of a greenish 
grey spotted with brown In autumn vast flocks 
from the ngh noithern regions visit the shorcs of 
our island, where, as they sweep along. they perform 
singular evolutions, every individual, as if by some 
eygnal of command, simultaneously showing now the 
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upper, now the under surtsce, which glance alter- 
nately, producing a singular: and pleasing effect 
seat bays and oozy shores are then favourite :esort , 
and they run with great celenty and witha sprightly 
carriage, often uttermg a saft piping note while 
busily engaged in seach of food, when in motion, 
they are in the constant habit of moving the tail uy 
and down Marine insects, worms, crustacea, an | 
minute shell-fish constitute their diet On the wine 
they ufter a weak scream = ‘Then flight 1s easy and 
tapid = Summer Plumage —Uppei parta blach, each 
fcathet beng deeply margined with cleat reddish 
brown, lowar part of backs bhowmeh black, wing 
coverts brown maigined with grey crown of head 
black , chinwhite, checks, throat and breast black, 
each feathar deeply margined with winte, unde: 
parts blick flanhs streaked with blach = In wantea 
the general tone of the upper parts of the plumage 
ashy ziey with atinge of brown, chin and throat 
white bicast gicy, with the shift of cach featha 
brown under pute wihfite, wing covats browa 
marzmed with gicy, the layer coverts tipped wath 
white, two middle tail feathers brown, the rest 
gicy 
1865 —THs Marsy SAnpri kR 


( Totanus staqnatile) — Wus species, whichis closely 
alld to the Green Sindpper, the Redshinks, &c, 
wa nitive of Northen wopt, Where it fiequents 
the bordeisof rivais lakes, ind matshos, whence in 
the nufumn ait migiates southwards pursuing its 
couse though the castan provinces to the Medi- 
fertimean, but docs not ficquent the maitime coasts 
of tlre ocean Jtisabundant in Asia, and spccimens 
killed in winter pluinaure have been wcenved accord 

mg to Pemminch, fiom the isles of limo, Sunde 
and Now Guinet The beak as long, weak, and awl 

shipcd and ats legs are clongatcd and slender In 
summer is upper plumage as brown wath aregudat 
bliuch dashes the under puts white with brown 
speclson the threat amd bie wt tail striped dimzo- 
nilly with brown bands Ju winterthe upper surtace 
sol ow nearly uta ast y wrey the under parts 
Winate, legsolive gicen Tength about nine inches 


IkGG 0 oLlare Wiraeer 


(Catoptr phorus semipalnatuy Bomap ) 
semipalmatus Tatham int Wilson 
Jinsspeaics separited as the typo of 1 distinct 
genus mm consequence cf the putiu webs uniting 
the fhiee anferiortocs wo anuive of \menea ant 
is only of accidental occnience in dope If 
unives from the south onthe shoresot the Viddle 
States about the 20th of Apiil md fiom that (ime 
to the Just of July ats loud shill reaterations of 
pul add uillet vesound almost incessantly along the 
mauohes  Tthe the other stndpypars at biceds on 
the graund amos the sat mushes nea the eoast, 
alan, vaude nest of aushes and coarse grass 
The cygs amc fou im number of prcenmsh ov blush 
tine blotched with blich sh brown — Ihe young 
ue cogared with grey down and tun ubout is $002 
woxcluded from the sheath under the anasious care 
of the parcouts, who defend them moch in the man- 
nerof ou common Japwing flying round the head 


Totanus 


ofthe intindar and ufftqungacontinicdary When 
wounded, these buds take to the water, without 
hesitation and swim with considarable facedyty 


Small shell fish aquatic msects, &o, which the 
muddy shores tfford in vbundance Constitute thear 
food Summer Plumage Upper parts dith olive- 
brown streaked and crossed with waving maths ¢{ 
blich and sprunkled with touches of dull ycllowish 
white wing coverts light olive ash wath whitish 
hechdes prumanes white af the base blich for th 

rest Of them Jensth fail covarts v date barred with 
Ohve tal olive banned with black breast cream 

white mottled with olive under puts white, les 
pre dead colom Length fitfeeninches In wanta 
the plumage above ww pale dun streaked with dark 
biown the fail white Af this season the wallet 
associates in tage flochs and beng accounted 
excellent for the tuble affords sport to the gunnes 

The female is renerally Jinrc: than the male In 
October and November the flocks leave the coasts 
of the Middle States for amore southan climate. 


kamly RECURVIROSIRIDA (AVOCL1S) 


The Prince of Canino divides the Avoccts and 
Stilt Plovers from the rest of the Waders, into a dis 
tinct family group 


1867, lsoS —T Hr Brack-winexp Stitt Plover 


(Himantopus melanopterus) Charadrius him ine 
topus Jinn , Ho orufipesy Bechst , Ho atropters, 
Meyer, | Echasse and ] Echasse 1 manteau nor 
of the French, Cavaliere giande Italiino of the 
Itahans, Schwarzflugeliche Stiandieuter of the 
(rermans, J.ong-legged Plover and Long shanks, 
Enghsh , Cwttyn hirgoes of the Welsh 

‘The membeis of the genus Himantopus are re- 
markable for the extreme length and slendeinexs of 
the legs; they are not numerous, but aie distributed 
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in every quarter of the globe. The present mpecte® 
cnly occasionally occurs within the British Islands, 
and is equally scarce and accidental in its visits in 
Holland and the northern parta of Europe. It is 
essentially a native of the eastern parts of Europe, 
whence it is spread throughout Asia to Japan, in- 
cluding India and the Indian Islands, and also from 
the north to the south of Africa, According to the 
Prigee of Canino, the two species found in America 
are both distinct, and Mr. Gould has described the 
species found in Australia and Java as different, 
‘'ander the title of H. leucovephalus, 
“The ‘Long-legged Plover, as its conformation 
would lead us tq conclude, is a bird whose most 
congenial habitat is morasses and the Jow flat shores 
of Jakes, rivers, and seas. Hence in the eastern 
portions of Europe, where it is said to arrive from 
Asia in small flocks, it takes up its abode along the 
lakes and among the vast morasses of Hungary and 
Russia, where, according to M. Temminck, it rears 
its progeny, and where it fearlessly wades in search 
of its food, without much chance of its being carried 
out of its depth; but should such an occurrence 
happen, or the waves drift it out from the shore, it 
possesses, like many of the true Wading Birds, the 
ower of swimming with great ease and lightness. 
ew birds exceed it in the powers of flight; its 
wings far exceed the tail, and it passes through 
the air with astonishing rapidity. When on firm 
ground, it appears as if tottering on long and awk- 
ward stilts, but firm ground is not its congemal 
habitat.” (Gould, ‘ Birds of Europe.’) 
In the last part of his ‘Manuel’ M. Temminck 
states that this bird makes its nest upon a little 


eminence constructed in the marshes, laying four 


eggs of a tarnixshed green colour, marked with 
numerous ashy spots, and with moderate and very 
small reddish brown spots, In this species the 
cheeks, neck, and al) the lower parts are white, with 
a roseate tinge; the occiput, back of the neck, and 
upper parts black glossed with green; the very old 
mule haa the occiput and back of the neck varied 
with white, sometimes quite white : bill black ; iris 
crimson ; Jegs vermilion. Length of head and body 
fourteen inches. 


1869.—THe Mexican Sritt-Prover 


(Himantopus Mexicanus). This species arrives on 
the sea.coust of New Jersey in small flocks about the 
25th of Apri]; these subdivide into smaller parties, 
and settle together among the salt marshes, at some 
distance inland, where the sheet of water is broken 
into numerous shallow pools, through which they 
can wade in every direction, and which are not 
usually overflowed by the tides during summer. 
They feed upon minute shell-fish, insects, erustacea, 
&c. In the vicinity of these pools, six or eight 
pairs make their nests close together, forming them 
of grass, on which they deposit their eggs, but 
during the progress of incubation they add fresh 
materials, as twigs, seaweed, and the roots of grass, 
wo aé to elevate the platform previously constructed. 
which often weighs between two and three pounds. 
The egan, four in number, are of a duk yellowish 
clay colour, thickly blotched with black ~ On the 
Approach of an intruder, the males, who are roaming 
through the neighbouring marsh, rise in the aur, 
flying with their long legs extended behind them, 
and keep up a perpetual yelping note of click, 
chek, click, then alighting, they stand on half-bent 
trembling Jegs, with drooping quivering wings, 
uttering a purring sound, and seeming as if the 
balanced themselves with difficulty. Thisis done to 
draw off attention from the nests 10 themselves, and 
the avocet practixes the same “ruse.” Both also 
occasionally swim when they Jose their depth in 
wading ; and when wounded, they attempt to escape 
by diving, which, however, is not very expertly 
managed. They depart early in September, visiting 
Jamaica and the warmer parts of the American 
coast. In this species the bill is slightly curved 
upwards (not so much as that of the avocet) and 
tapers to a fine point; the outer toe is connected to 
the middle by a broad membrane, as also in the 
European species, which hae the bill straight, slender 
and channelled. Back of the head and neck, back, 
and wings, black glossed with green ; the remainder 
icy plumage white ; legs fine pale carmine; hil] 


eo 


1870.—Tux Patwarxn Stitt-PLover 


(Cladorhynchus pectoralis), The genus Cladorhyn- 
chus differa from Himantopus chiefly in the cir- 
cumstance of all the fore-toes being connected toge- 
ther by partial webs, This species, which was 
discovered by Mr. Gould in Southern and Western 
Australia and Rottnest Island, resembles the com- 
mon afjlt-plover in its general habits. The body is 
white; the breast being crossed by a band of chest- 
nut bordered anteriorly with black; wings and 
centre of abdomen black. In some specimens, pre- 
sumed females, the ral band was greyish brown 
instead uf chestnut, and in others the pectoral band 
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was apparently disappearing; from which it is to be 
inferred that this maak exists only during the breed - 
ing season, 

1871.—Tuz Avocer 


(Recurvirostra Avocetta). In the genus Recurvi- 
rostra the bill is long, slender, tapering, depressed, 
and bending upwards at the tip, which is very flex- 
ible; Jegs Jong and slender, and the three anterior 
toes united for nearly the whole of their Jength by 
a scolloped membrane. 

The avocet is widely. diffused through temperate 
Europe. It is found in Siberia, on the shores of the 
Caspian, about the salt Jakes of Tartary, and aleo 
in Egypt, and other parts of Africa. In our island 
these birds are not uncommon along the eastern 
coast, south of the Humber, and breed in the fenny 
ln of Lincolnshire, and also in Romney Marsh in 

ent. They are very rare in the north of England 
and Scotland. They abound in Holland. During 
the winter the avocet assembles in small flocks, fre- 
quenting muddy flat shores and the mouths of rivers, 
feeding upon marine insects, minute crustacea, and 
shell-fish, in quest of which it wades in the shallows, 
only swimming when unexpectedly out of its depth. 
Its slender, recurved, elastic beak, resembling whale- 
bone, by no means organized asa feeler for plung- 
ing into the mud, enables it to scoop up from the 
sluface of the slimy ooze the minute insects or 
worms on which it feeds: during this operation it 
appears as if it were incessantly beating the mud 
with its beak, Its actions are all quick and Jively, 
and its flight is rapid and vigorous. During the 

| summer the avocets are scattered in pairs over the 
fens and saline marshes, and select a dry spot on 
| which to breed. The nest is merely a slight depres- 
sion, sheltered by such herbage as the morass affords, 
The eggs are greenish, spotted with black. When 
disturbed during incubation, or while guaiding their 
down-covered young, they fly round the intiuder in 
| circles, uttering without intermission their peculiar 
| cry twit-tunt, twit-turt, and, like the stilt-plover, will 
feign lameness, and crouch on trembling limbs, in 
| order fo decoy the object of their fear to a distance. 
| The avocet is a beautiful bird; its general plumage 
is white, with the exception of the head, and back of 
the neck, the middle wing-coverts, and greater quill- 


| feathers, which are black; bill black ; Jegs bluish 
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giey. The toes, which are webbed, give the bird 
superior advantage in traversing the soft ooze in 
search of food. Length eighteen inches. 


Family PHALAROPID (PHALAROPES),. 


The family Phalaropider is established by the Prince 
of Canino for the Phalaropes and their immediate 
allies, Lobipes and Holopodius—birds endowed with 
great powers of swimming, and often scen upon the 
surface of the ocean, even amidst the roughest 
waves. The plumage is thick and closely set, and the 
toes, besides being united together at the base by a 
web, are bordered bya continuation of the membrane, 
so as fo make the feet efficient paddles, Their moult 
is double; their habitat the arctic and temperate 
latitudes, They fly with strength and swiftness. 


1872, 1873, 1874 —Tur Grey PHALAROPE 


(Phalaropua platyrhynchus), Ph, Jobatus, Flem. and 
Latham ; Ph. griseus, Stephens ; Phalaropus rutes- 
cens, Briss; Red Phalarope, Latham; Plain Phala- 
Saad * Arctic Zoology ;’ Grey Phalarope, Selby; Ph, 
fulicarius, Bonap., Wilson. 

The bill inthe genus Phalaropus 1s rather long, 
weak, and slender ; flattened, and wide at the base, 
furrowed to the point. The tarsi are slender, and 
compressed laterally. The three anterior toes are 
united up to the first joint, and bordered with fes- 
tooned membranes dentelated on the edges. Hind- 
toes withouta membrane. Wings moderate. Fig. 1872 
represents the Bull and Foot of Phalaropus hy perbo- 
reus (Lobipes hyperboreus, Cuv.). 

he grey phalarope is a native of the regions 
European, Asiatic, and American, within the Arctic 
circle, whence in autumn it migrates southwards, 
visiting temperate Europe, the British Island, the 
great lakes of Asia, and the (4snian Sea. Its food 
consists of aquatic insects, sid especially those 
which live on the surface «f tie water, saline or 
fresh, in queat of which it swuns with great address, 
and may be watched while engaged in this occupa- 
tion displaying a thousand giaceful attitudes and 
manceuyres. It not only froyuents the shore, and 
the bays, creeks, and inlets of our island during the 
winfer, but also mill-dama, large pools, and even 
Hesketh ponds, readily allowing itself to be ap- 
proached, unsuspicious o( danger. On the land the 
phalarope is Jess active and alert than the sand- 
ipers (Tringss), with which it was associated by 
inneeus. Major Sabine, in his memoir on the 
‘Birds of Greenland,’ states, that a number of these 
phalatopes were seen on the 10th of June, in the 
68th degree of latitude (where the 


swimming about in the midst of ioebergu; and, re- 
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the snipes and aandpipers (Chevaliers', 
of this apeciba are greenish Sea -spotied and doe 
with black. Pie ed 
Sommer rh re (Fig, 167 -0tdaie thie, bac, 
scapulars, and other odyeitd OF tha vgde tia 
brown ; all the feathers of the nei ky 


b . wide red orange | Ar itans ¥7 Pah 
rasan above the eyes; winger 


minated with white ; @ trahavenel wits, 
‘wing ; rump white, spoted wil PROM 
neck, breast, belly »& » went? hd: 
brick-red. eee 
Winter Plumage (Fig, 1874 
occiput, and nape pure ash-do 
ashy-black on the orifice of the ears; bands of 
the same colour take their origin towards the eves, 
and pass upon the beet put where they form @ single 
band, which descends the whole length of the nape; 
latera] parts of the breast, hack, eonsfulere, and romy 
very pure bluish ash; blackish occupies the centre 
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of all these feathers, and is directed along the shafts: 
the longest of the scapulars terminated with white: 
a transversa] white band on the wing; tail-feathers 
brown, bordered with ash-colour ; front, sides of the 
neck, middle of the breast, and al) the other lowey 
pane pure white; bill yellowish red at its base, 
rown towards the point; iris reddish yellow: feet 
greenish ash. Length above eight inches, 


Family RALLIDAZ (RAILS and COOTS), 


This family consists of several groups of birds, 
mostly of aquatic or semi-aquatic habits from the 
diving and swimming coot to the terrestrial Jand. 
rail, and exhibiting ce:tain modifications of form 
according to the nature of the locality tenanted, 
viz., Jake, morass, or meadow. In general the con. 


Rallidw have to thread ther way through beds of 
the thick-set stems of reeda, bulrushes, and other 
aquatic plants, among which they seek shelter and 
concealment, or, as in the case of the landrail, through 
the tall grass of the meadow, and that so rapi 
and nowselessly, that the field seems traversed by 
magic: hence they elude pursuit with great ease, 
and can seldom be forced to take wing. In all, the 
tues are long and spreading, giving them the facility 
of passing over soit ooze, or even the flat Jeaves of 
the water-lily, which float in close array on the 
surface of the water. The beak is generally strong, 
often remarkably so; but 1n this respect there 1s 
nich variation 


| tour of the body is narrow and compressed. The 


1875.—Tux Coor 


(Fulica atra). Foulque, Macroule, or Morrelle of 
the French; Schwarzes Wasserhuhn of the Ger- 
mans ; Meir Koet of the Netherlanders; Folaga and 
Folacra of the Italians; Jfr ddwir foel of the 
Welsh. 

In the genus Fulica the bill is strong, straight, 
subcomca), and compressed, and the base of the 
upper mandible is cared upon the forehead in the 
form of a bioad expanded plate. The feet are large, 
and the toes are margined by Jobated membranes. 
Plumage full and deep. 

The coot 18 very generally spread over temperate 
Europe, and is particularly abundant in Holland. 
In our island it is common, frequenting large sheets 
of water, especially such as are surrounded with a 
broad belt of reeds and tall luxunant aquatic 
plants, forming a dense covert for concealment.. It 
swims and dives with the utmost address, nor is it 
inactive on Jand, and muy be often seen early in the 
morning in humid low meadows adjacent to the 
water, wandering in search of slugs, worms, and 
insects, which, with aquatic Jarve, snails, and the 
fry of fishes, &c., constitute its food. When winter 
sets in severely, and the inland waters are frozen, 
it journeys to the more southern districts of our 
island, visiting saline marshes, arms and inlets of 
the sea, and the mouths of rivers, as the South- 
ampton water, where numbers congregate during 
the inclement season, and may be seen crowding the 
mud flats. The nest of the coot isa huge mass of 
grass, fags, and other herbage, sometimes situated 
among the reeds near the water's edge, at other 
times absolutely within the margin of the water, 
and rising above its surface to the height of eight or 
ten inches. The author of the ‘British Qology' 
describes theae nests as clumsy, but amazingly solid 
and compact. ‘So firm,” he says, “are some of 
them, that whilet up to my knees in water they 
afforded me a seat sufficient y strong to su my 
weight.” From the nature of the materials ¢om- 
posing the nest, conjoined with its situation, it not 
unfrequently happens that it is torn from. its moor 
ings by floods and ¢arried down the currant; and 

} instances have been known of sush Pr oen age 
} taking place, the female continuing to sit upon. het 
eggs, which remained uninjured. ia 

he eggs, fram seven to ten in numbeyare of & 
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The coot ia not roused to take wing without 
San, and then files low and heavily, with the 
legs hanging down, or it just skims above the surface 
of the water, Which i strikes with ite feet by way of 
aiding its progres... It can, however, undertake a 
long-oonti fight, as, is evident from its semi- 
migratory habits, . Mr. Selly states that he has 
more than once seou this bird fying at a consider- 
able elevation, with @ very unexpected degree of 


strength wn ® old gnd M. Briiget saw the coot in 


sen description is as follows :—Bill pale rose-red ; 
‘rides scarlet ; frontal plate largest in the male 
milk-white; head and neck aeep reyish black ; 
under parts greyish black, with a slight bluish tinge ; 
upper parts slaty black; naked part of the tibiee 
orange; tarsi greenish grey tinged with yellow. 


1876.—TrE Moorxen 


inula chloropus). Poule d’eau of the French; 
eainella of the Italians ; Wasserhuhn and Braune 
Meerhuhn of the Germans; Dwfriar of the Welsh ; 
Common Gallinule and water-hen, English. 

In Gallinule the beak is short and straight, the 
cutting edges of the upper mandible falling over 
{hose of the lower; a naked frontal plate ; toes long 
and simple. oo 

The moorhen, or water-hen, is dispersed over the 

reater part of Europe, Asia, Africa, Japan, and the 

ndian Archipelago, if indeed the species be identi- 
cal, which is a question not settled. The Prince of 
Canino considers the two American species (G. ga- 
leata and G. Martinica) to be both distinct (as he 
does also the American coot, Fulica Americana) 
from their European representatives. 

In our island the water-hen is abundant where se- 
cluded sheets of water, ponds, meres, or pools, bor- 
dered by beds of reeds and rushes, overhung by old 
willows and other trees, afford it an asylum. Though 
its feet are not fringed, it swims very gracefully, and 
dives with singular address, both in order to escape 
danger and to obtain food. In the former case it 
often remains immersed amidst the shelter of 
the herbage, with little more than its beak above 
the water, watching till the danger is past. On the 
land it runs with great rapidity, and when suddenly 
surprised on the bank—where, as we have often seen, 
it Telights to bask in flocks of ten or twenty—it 
dashes half running, half flying into the water, and 
either dives, or skims half flying over the surface to 
the covert of the reed-bed, and eeney disappears. 

While walking on the grass, it has a habit of flirt- 
ing up its short tail, so as to display the white under- 
coverts; and in al] its actions is smart, quick, and 
animated. 

According to Mr. Gould, the female is clothed in 
a dark rich plumage, and has the base of the bill and 
the frontal plate of a bright crimson red, tipped with 
fine yellow; while the maie, contrary to the general 
rule, has the upper surface more olive than the fe- 
male, and the bill also is less richly tinted. The fe- 
male, though more richly clad, is one-fifth less than 
hermate. The food of this species, in addition to 
aquaticlarve, worms, &c., consists of aquatic weeds, 
und grain, av wheat and barley. The water-hen selects 
& retired spot in which to breed, and conceals the 
nest amidst the sedges, reeds, and flags of the water- 
side; sometimes it 1s placed upon a low, thickly-fo- 
liaged, floating branch, or the stump of an old pol- 
lard: it is formed of matted flags and rushes, The 
eggs are of a yellowish white, marbled with tints of 

rown, and vary from five to nine in number. On 
Jeaving her nest, the female always covers up her 
eggs, principally with a view to their concealment 
from the rat or the snake. The young are at first 
covered with black hairy down, and immediately 
take to the water. In five or six weeks they are 
fully fledged, and able to provide for themselves. 
Numbers, however, fall a prey tothe rat, the weasel 
the hawk, and the pike. Base of the bill and fronta 
pete red; head, throat, neck, and under parts 

lackish grey; ridge of the wing and under tail- 
coverts while; upper parts of the body dark olive 
green; legs dusky green, with a garter of red above 
the tarsal joint. 


1877.—Tre Hyacinroine GALLINULE 


(Porphyrio hyacinthinus). Poule Sultane of the 
French ; Pollo Sultano, Savi; Gallo-fagiano of the 
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themr for an asylum and retreat. More inclined by 
their appetite to cereal grains and plants then to 
aquatic herbs, the porphyrios frequent the land 
more than do the water-hens: they swim with grace, 
and run with elegance and swiftness on the land or 
over the ts which grow in the water. Their 
body is not sd compressed nor so slender as that of 
the water-hens; their formidable bill composed of 
@ very hard substance, and nearly without a nasal 
fossa, which is covered by a membrane, serves them 
a8 an instrument for cracking the husks of grains and 
breaking the hardest stems; their feet which the 
use to seize their food and convey it to their bill, 
are provided with very Jong toes, easily retractile, 
and with nails which bend also with some facility, 
iving them the power of prehension. A. bril- 
iant plumage, where blue or a turquoise hue pre- 
dominates, clothes the greatest number of the known 
species. 

The Hyacinthine gallinule is rather widely spread, 
though it is not a native of northern or western 
Europe, but of the southern and eastern provinces, 
the marshes of which are its places of constant re- 
sort. “Its range is extended,” says Mr. Gould, “over 
a great portion of Africa to the south, and as far as 
the mountains of the Himalaya to the east. In Eu- 
aot it is especially abundant in the Grecian Archi- 
pelago, the Levant, and the Ionian Islands: it is less 
common in Dalmatia and Sardinia. The Southern 
provinces of Hungary and Russia and the borders of 
the Caspian Sea may also be enumerated among its 
European localities.’ M. Timminck states that it 
is to be seen in many cities of Sicily (where, accord- 
ing to M. Cantraine, it is very common in the neigh- 
bourhood of Lentini); that 1t is not known in Dal- 
matia nor CaJabria, and is rare in Sardinia; and that 
it is known in Catania, under the name of Gallo- 
fagiano. 

Beautiful as this bird is, and active and graceful as 
are its movements, it isby no means intelligent; 
indeed it may be said to be stupid, since, as we are 
assured, when hard pressed it buries its head in the 
mud as if for safety. It breeds in the marshes, 
much in the manner of the common water-hen, 
giving preference to the sedgy parts of the morass 
and partially inundated rice-fields, where it con- 
structs a nest of aquatic shrubs, and lays three or 
four white and nearly round eggs. It is probably 
this species which was held in such high esteem by 
the Romans, and kept in temples and palaces for the 
suke of its beauty. Pliny notices its habit of soaking 
its food in water and then raising it to its beak by 
means of its claws: “ pede veluti manu.” 

Bill fine red; legs and feet fleshy red ; irides Jake 
red; cheeks, throat, sides of the neck, and chest 
turquoise blue; the remainder of the plumage deep 
indigo blue, with the edges of the greater and 
Jesser wing-coverts more brilliant ; under tail-coverts 
white. Length eighteen inches. 


1878.—THEr Water-Rau. 


(Rallus aquaticus), Rale d’eau of the French; 
Merla d'acqua of the Italians ; Wasser Ralle of the 
Germans ; Cwtair of the Welsh. 

In the genus Rallus the bill is lengthened and 
slender, and very slightly arched. The water-rail 
is distributed over Europe, and some parts of Asia, 
having been seen by Dr. Von Siebold in Japan. In 
our island it is not uncommon, but is very shy and 
recluse, tenanting secluded marshes and ponds, where 
the thickest reed-beds screen it from observation, 
through which, from the compressed form ofits body, 
it glides with the utmost facility and address: it 
thus easily eludes the pursuit of the dog, winding 
about till it gains some deep hole or other recess, 
and can therefore seldom be flushed. It also swims 
and dives with remarkable ease, and if pushed hard 
instantly disappears, rising at a distance and press- 
ing forward to the reed-bed. 

While moving undisturbed in search of food, the 
water-rail, like the moorhen, has a habit of flirting 
up its short tail so as to show the cream-white 
under-coverts. In the winter, this bird, if it does 
not positively migrate, resorts to the sides of large 
streams and rivers, where various insects, worms, &c., 
are always to be procured. The nest of this species 
is made of coarse grasses, and concealed amidst 
the thickest herbage in the most inaccessible part of 
its haunt. The eggs are from six to eight in number, 
of a yellowish white colour marked with spots of 
brown. When first excluded, the young are covered 
with black down, and follow their parents, swim- 
ming with equal address. 

Bul brown at the tip, orange-red at the base ; 
throat pearl grey ; sides of the neck, the breast, and 

— greyish 
black barred with white and cream yellow; under 
tail-poverts. cream white; the whole of the up 
surface yellowish brown, the centre of each feather 
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(Rallus Virginianus). The Prince of Canino enu- 
merates three species of water-rail as natives of 
North America, of which he parallels the Virginjan 
water-rail with our British species. 

This species, says Wilson, is frequently seen along 
ra of salt-marshes, and breeds there, as 
well as among the meadows bordering the larger 
rivera; it spreads over the interior of the cuQntry as 
far west as the Ohio, and is common in ne 
of Kentucky early in May. In ite habits i¢ ie mi- 
gratory, never wintering in the Northern or Middle 
states, which it leaves on the setting in of the froat ; 
but many linger in the low wooded marshes of the 
Southern states throughout the winter. With respect 
to its general manners the Virginian rail closely 
agrees with our water-rail, winding through the 
dense reed or cane beds, and swimming and diving 
with the same address. 

The nest is composed of grass and rushes; the 
eggs are from six to ten in number, of a pale cream 
colour, spotted with reddish and pale purple. Its 
food consists of worms, the larvew of insects, and 
smal] shelled snails. In colour this species much 
resembles the European water-rail, but is smaller, and 
has none of the slate or lead colour on the breast 
which marks the latter, and its toes are compara- 
tively shorter. Length ten inches. 


1880,— Tux Spotrrp CRAKE 


(Crer Porzana). The genus Crex, as characterized 
by Selby, has the bill shorter than the head, sub- 
cultrated and compressed, with a lateral furrow on 
each side of the upper mandible, and in which 
the nostrils are pierced. Wings armed with a 
spine. The recent fashion for making genera has 
led to the division of this group, which contains 
four European species, into the following generic 
divisions: Porzana of Vieillot; Zapornia, Leach, 
Alectheha, Swainson, being synonyms; and Or 
tyzometra of Ray, of which the common corn-crake 
is the sole European representative. 

The crakes are birdsof shy and recluse habits, 
living concealed in the thick herbage of the mea- 
dows or marshes; they have athin compressed form 
of body ; run with askulking gait and great rapidity, 
seldom taking to wing unless when suddenly sur- 
prised. Their flight is laboured. Insects, worms, 
vegetables, and seeds constitute their diet. 

The spottefi crake, Poule d’eau Maronette of the 
French, is one of our earliest birds of passage, arnv- 
ing in March and departing in October. On the 
continent of Europe it is sat spread everywhere 
haunting the margins of pools and rivulets over- 
grown with reeds, sedges, and thick herbage. It ex- 
tends its rarge to Western Asia and Afinea, 

The nest of this species is built amongst the sedges 
and reeds of the pool or arsh, and the foundation is 
frequently under water; it is composed of a large 
mass of aquatic plants interlaced, with a hollow at 
the top, neatly formed and comfortably lined. The 
eggs are eight or ten in number, of a yellowish grey 
tinged with pink, and spotted with dark and pale 
brown. Worms, aquatic insects, grain, and various 
seeds constitute the food of the spotted crake, and 
in autumn it becomes loaded with fat, and is ac- 
counted excellent for the table. 

Bill lemon-yellow, red at the base; forehead, eye- 
streak, and throat deep smoke-grey; crown of the 
head brown, the feathers edged with yellowish brown, 
and speckled with white; breast and under parts 
olive-green, tinged with grey, withtranaverse dashes 
of white surrounded by a streak of black; upper 
parts black, the feathers being deeply edged with 
olive-green, and marbled with markings of white 
surrounded by a list of black; under tail-coverts 
olive-green ; legs wax-yellow. 


1881.—Tue Corn-CRAKE 


(Crex pratensis). Rale de Genet, ou Roi des Cailles 
of the French; Re di Quaglie of the Italians; 
Weissen Knarrer of the Germans: Regen yr yd of 
the Welsh; Landrail, Corn-drake, Daker-hen, Yue: 
lish. 

The Corn-crake 1s spread over the whole conti- 
nent of Europe, and 1s very abundant in Holland 
It visits the southern districts of our island in April, 
but seldom appears in the north before the beginning 
of May. In some Jocalities it greatly abounds; in 
others it is little known. In the rich meadow-lands 
of Cheshire the monotonous ery of this bird, like 
crake-crake-crake, may be heard during May and 
June resounding on every side; now close at hand, 
as if the bird were not a yard distant; now far off; 
while the voices of others in different parts are 
unremittingly exerted, This note, which is the call 
ofthe male to his mate, and which ceases on the 
commencement of incubation, may be imitated by 
drawing the finger.or a stick across the teeth cf a 
comb, So shy and cunning is the ae ae it is 
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seldom to be seen; and unless by means of a dog 
accustomed to such work, it is almost impractible 
to force it to take wing; if seems to elude pursuit as 
if by magic, and is here and there, threading its way 
through the long grass, before its pursuer can imagine 
it has even left the spot from which its call had first 
resounded, Its swiftness and dexterity are indeed 
almost incredible. The corn-crake breeds on the 
ground, making a nest of dried grass in some de- 
pression, the female laying from eight to twelve 
eggs; they are of a aaa white, covered with 
dul) rust-colonred spots, and in size nearly equal to 
those of a partridge. The young, when first ex- 
cluded, are covered with a blacktsh hairy down, and 
follow the parents ; and in six weeks are able to fly. 
Worms, insects, vegetables, and seeds constitute the 
food of this bird; it is very fond of grasshoppers. 
Ita southward migration takes place in October, when 
it passes over to the Continent, and continues its 
gradual progress. The flesh of the corn-crake is in 
high esteem as a delicacy. The description is as 
follows:— A large ash-coloured eyebrow, prolonged 
‘pon the sides of the head; all the feathers of the 
bape parts blackish brown in the middle, bordered 

erally with ash-colour, and terminated with red- 
dish; the Jong feathers which extend on the quills 
entirely bordered by a large band of olive-reddish ; 
coverts of the wings of a rusty red; quills reddish 
externally ; throat, beMy, and abdomen white ; breast 
olive-ash ; sides reddish, striped with white; upper 
mandible brown, lower whitish; iris reddish brown ; 
eyebrows flesh-colour ; feet flesh-colour or reddish 
biown. Length nine inches and a half, 


Family PALAMEDEIDA (JACANAS, 
SCREAMERS, &c.). 


This family, established, we believe, by the Prince 
of Canino, comprehends the Jacanus, so remarkable 
for their long Jegs, toes, and spine-like claws, and 
the Screamers or Cariamas of South America; all 
pirds inhabiting morasses and swampy grounds, 
which they traverse in quest of food. 


1882.-—-THr AFRICAN JACANA 


(Parra Africana). In the genus Parra the bill is 
moderate and compressed, and of a straicht and 
slender figure; the legs and toes are Jong and 
straight, or, slightly recurved, of enormous Jength ; 
wings armed with aspur. This genus is spread over 
South America, India and its islands, Australia and 
Africa, China, &e. In eontour and habits the spe- 
cies are analoyous to our moorhen, frequenting lakes, 
sheets of water, ponds, and morasses, and where 
undisturbed are far from being shy. ‘The number 
of these birds (says Mr. Swainson) on the lakes of 
Brazil, the elegance of their movements, and their 
fearlessness of man, excite an interest in the traveller 
who journeys through regions ornamented alone by 
nature. They are very hight birds, and their long 
toes spreading over a wide surface enable them to 
walk over the floating leaves of aquatic plants with 
as much facility as if they were on land. In such 
situations their appearance is really delusive, for 
their pressure being sufficient to sink the surround- 
ing leaf just below the surface, the birds actually 
appear to walk upon the water.” 

he African Jacana is a native of Abyssinia, 
Mozambique, the Western Coast, and South Africa: 
it is of a deep cinnamon colour above; the crown of 
the head is naked; the throat is white; the breast 
fulvous; the neck and quills black. The spur on 
the wing is a mere rudiment. 


1883.—Tuk Common JACANA 


\Parra Jacana). This species is spread over the 
hotter regions of South America, Brazil), Guiana, 8c. 
{ts general colour is black, with the back and wing- 
coverts rufous; the first quill-feathers are green; 
the spurs on the wing are Jarge and sharp; at the 
res of the beak are singular appendages of leathery 
ekin. 

The Chinese Jacana, Parra sinensis, is a native of 
India, 1s characterized by a long and graceful tail, 
and the quill-feathers are terminated with slender 
appendages like little narrow plumes proceeding 
from the tip of each shaft. This is a most elegant 
pird, and is not uncommon in museums. It has 
been received from the Himalayan range. 


1884,—Tiz Hornep SOREAWER 


(Palamenea cornmuta). Kamichi in Guiana; Anhima 
in Brazil ; Camouchie of the people of Cayenne. 

In the genus Palamedea the bill is shorter than 
the bead, convex, slightly vaulted, bent at the point, 
and guvered at the base with smal) bristles; nostrils 
oval, open; wings sm.ed. Fig. 1885 represents 
the Head of the horned screamer, or kamichi. It 
is amidet the vast swamps and savannahs of Cayenne, 
Guiana, and Sarinam, teeming with animated beings, 
that the horned seréeanter is to be found, and where 
its loud voice is to be heard at intervals above the 
inceasant din of mingled cries, the croak of legions 
of frogs, and the hum of insect armies, which il 


these districts with unceasing and discordant clamour. 
In size the horned screamer almost equals a turkey, 
and its voice is extraordinary and startling. Ac- 
cording to Marcgrave it consists of the syllables 
vyhou-vyhou, uttered loud, clear, and shrill. Nor is 
it only for its voice that the screamer is remarkable, 
but also for the weapons of offence and defence with 
which it is armed. On the shoulder (as it is termed) 
of each wing are two large, sharp, and hard spurs, 
projecting directly forwards, and constituting for- 
midable instruments. From the top of the head, 
in the present species, rises a slender pointed 
horn, three or four inches in length, and gently 
curved forwards, The use of this appendage to 
the head is not clear, but there can be no possi- 
bility of mistaking the use of the shoulder-spurs. 
Snakes of various size, al] rapacious and all to be 
dreaded, abound in the haunts frequented by the 
screamer, and these formidable weapons enable the 
bird to defend itself and its young against the assaults 
of auch enemies. If not attacked, the screamer 
offers molestation neither to reptiles nor to birds ; its 
habits are shy, its manners gentle, and it lives in 
pairs united for life. 

The kamichi wades in quest of the leaves and 
seeds of aquatic plants, on which it feeds, and for 
which its muscular gizzard is adapted, though some 
have asserted that reptiles constitute its food. The 
flight of the horned screamer, as might be expected 
from the length and expanse of its wings, is strong 
and sweeping; on the ground it walks with its head 
elevated, and with an air of pride, insomuch that 
many of the older writers regarded it as an aquatic 
kind of eagle. It is said to build its nest on the 
ground at the foot of a tree, and to 7 two eggs, 
like those of the goose. ‘The general colour of this 
species is glossy blackish brown, the under parts 
white. The head and upper part of the neck are 
covered with downy feathers of a blackish colour 
interspersed with white. 


1886, 1887.—Tuxz Crustgep SCREAMER 


(Palamedea chavaria). Parra Chavaria, Linn. ; 
Chauna Chavania, Illiger; the Chaia or Chaja of 
Azara. 

This species is a recluse bird haunting the banks 
of the rivers and swamps of Paraguay and Brazil. 
It lives ane y or in pairs, but is sometimes seen in 
flocks. {t does not swim, but wades in quest of 
aquatic plants, on which it feeds. Azara observes 
that he has seen Chajas brought up from the nest in 
various houses in the countiy, and that they were as 
domesticated as the poultry. They are very cou- 
rageous, and will drive off a vulture. The same 
writer also informs us that the chaja perches on the 
loftiest trees; on the ground it walks with the bod 
horizontal, the head and neck raised vertically, the 
beak being rather kept down. Its cry is loud and 
shrill, and uttered not only during the day, but the 
night also: that of the male is represented by the 
word chaja; that of the female, chajali; and they 
respond to each other’s call. The wings are armed 
with double spurs; but, except in self-defence, it is 
gentle and quiet. The chaja flies well, and often 
wheels around in vast cireles till out of sight. 

August is the breeding-season of this species; the 
female lays two eggs, and the young, while yet 
covered with down, follow their parents in the same 
manner as do the young of the plover and lapwing. 
The neat is spacious, and is constructed of twiys and 
sticks, and placed, according tu some, on bushes and 
low trees surrounded by water; or, according to 
others, among the reeds and tal] herbage which 
grow in the midst of the morass. 

As in the former species, the limbs are naked 
above the joint, and are covered with hexagonal 
scales; the middle toe isunited to the outermost by 
a web extending as far as the first joint; the claws 
are long, sharp, and scooped out tbeneath. The 
head is small and crested ; ‘the eyes encircled by a 
naked skin, of a ‘blood-red colour. The legs and 
toes are rose-pink; the claws black; head and 
upper part of the neek downy, the Jatter encircled 
with a black collar; general plumage lead-colour 
and blackish, with a spot of white at the bend of the 
wing, and another at the base of some of the greater 
quills, Length three inches. 

We are not aware that living specimens of either 
species have been ever brought to our island, but 
we do not apprehend that there would be much 
difficulty in the accomplishment of their safe trans- 
portation. Fig. 1886 represents an Adult Chaja, 
accompanied by its young, just hatched, and still 
clad in down. 


1888.—Tz Caniama 


(Dicholophus cristatus, Ill.). Palamedea cristata, 

Gmelin; Seria of the Guaranis; Seriema of the 
native Brazilians, 

It is. perhaps between the Screamers aud the 

er (Psophia) and the Cranes thet we must 

place this remarkable bird, which inhabits the vast 

solitary mountain plains surrounded by forests which 
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desert. It runs with astonishing swiftness, trusting 
to its speed, and not its wings, for sufety. Shy, re. 


cluse, and wary, the gariama stalka along on the 
watch against surprise; its eye instantly marks the 
distant intruder, and it prepares for flight. Those 
who have had the best opportunities of observing 
these birds state that their capture is a wark of 
sent difficulty ; they are hunted on horseback, and, 
ike the ostrich, so rapid is their course, with many 
turns and windings, that it is not till aiter @ sharp 
pursuit that the bird, wearied out, crouches or takes 
to a bush or tree; and til] this happens, the horse. 
man in vain seeks to use his mfle or lasso. The 
cariama is said to feed on reptiles, inseots, and 
peruse seeds. It flies badly, and rarely takes wing, 

ild as this bird is in its natural condition, it is 
easily domesticated, and will live sociably with the 
other tenants of the poultry-yard. In this state they 
will eat little pieces of meat, but are said to refuse 
maize, though it is probable that other kinds of 
grain may not be disagreeable to them. When 
thus tamed, they will walk about the hamlet or 
village where they have been brought up, and even 
return after taking short trips in the fields, like the 
poultry. The flesh is described as very good food ; 
it 18, however, seldom eaten by the Brazilians. 

Its nest is composed of diy sticks and branches, 
covered with cow-dung, and pissed upon a Jow or 
a moderately high tree. The eggs are generally 
two in number, and white. 

The cariama stands very high on the legs, and the 
hind-toe is seated high on the tarsus; the space 
round the eye is naked and bluish; the head 1s 
crested with light feathers, and long loosely-barbed 
feathers cover the neck ; the upper eyelid 1s fringed 
with Jong lushes. The geneeal glo above is pale 
umber brown, with fine vigzng marhings of a darker 
tint; wing-feathers blackish, finely barred with 
white lines dotted with blackish; under parts 
whitish; bill coral red; legs orange; iris yellow, 
Length thirty-two inches. For an account of the 
anatomy of this bird see ‘Proceeds. Zool. Soc.,’ 
1836, p. 27. 


Family GRUIDZ (CRANES). 


In this family the bill is moderate, the legs are Jong, 
the wings rounded, with the secondaries elongated 
into drooping plumes; in most if not every species 
the trachea exhibits some peculianty, aid. usually 
is much convoluted before entering the chest. 
Instead of deriving their sole subsistence from lakes 
and morasses, the members of this family live in a 
great measure on vegetable food, and frequent plains, 
newly-sown lands, and cultivated districts. 


1889.—Tuz GoLp-nREASTED TRUMPETER, OR 
AGAMA 


(Psophia cremtans). This beautiful bird, which 
equals a large fowl in bulk, with a much longer 
neck, and standing much higher on the limbs, is a 
native of the forests of tropical America, and the 
wild uplands, never visiting fens or the borders of 
lakes or rivers. It is gregarious, associating in 
considerable flocks, and walks and runs with great 
ease and celerity, but seldom takes wing, and then 
only rises a few feet above the surface of the ground. 
It trusts to its speed of limb for salety. In captivity 
its docility and attachment are remarkable. Ac- 
cording to M. Monoucour, it “is not only tamed 
easily, but becomes attached to its benefactor with 
all the fondness and fidelity of the dog; and of this 
disposition it shows the most unequivocal proots. 
When bred up in the house, it Joads its master with 
caresses, and follows his motions; and if it conceives 
a dislike to persons on account of their forbiddin 
figure, their offensive smell, or of injuries received, 
it will pursue them sometimes to a considerable 
distance, biting their legs, and testifying every mark 
of displeasure, It obeys the voice of its master, 
and even answers to the call of all those to whom it 
bears no grudge. It is fond of caresses, and offers 
its head and neck to be stroked; and, if once ac- 
customed to these familarities, it becomes trouble- 
some, and will not be satisfied without continual 
fondling. It makes its appearance as often as its 
master sits down to table, and begins with driving out 
the dogs and cats, and taking possession of the room ; 
for it is so obstinate and bold, that it never yields, and 
often, after a tough battle, can put a middle-sized 
dog to flight. It avoids the bites of its antagonist 
by rising in the air, and retaliates with violent blows 
with its bill and nails, aimed chiefly at the eyes; 
after it gains the superiority, it pursues the vietory 
with the utmost rancour, and, if aot parted, will 
destroy the fugitive. By its intercourse with man, 
its instinct becomes moulded like that of the dog: 
and we are assured: thet it can be trained to tend 8 
flock of sheep, It even shows a d of jediousy 
__ rivals i for, when at pare ot Hevei he 
egt of the negross ? 
ome near its master, a 
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This remarkable bird has obtained the name of 


Trumpeter froma hollow internal sound which it 
makes without ng bill, and which, accord- 
ing to Pallas, results from a peculiar construction 
of the wind pipes which at first is as thick as a swan’s 
quill, but becomes more slender upon entering the 
chest, when it gives off two membranous semicir- 
cular sacs, or air-bags, of wnich that on the right is 
{he most extensive, and divided into three or four 
cells. The hollow internal drumming, preceded by 
a wild cry, is evidently produced from the vibra- 
tion of the air forced into these air-bags from the 
lungs, by the action of the muscles of the chest and 
back, and daring the utterance of the sound the 
chest is seen to heave as in birds while singing. 
We are here reminded of the drumming of the 
emeu. The trumpeter is said to scratch a hollow 
in the ground at the root of a tree for the reception 
of the eggs, which are from ten to sixteen in num- 
ber, and of a light green colour. The down remaina 
jong on the young. 

The head, se a circle round the eyes, and the 
whole of the neck, are covered with black velvety 
{eathera; on the breast they become large and are 
rounded, their edges being of a metallic glossy purple 
and green ; the back is covered with long silky plumes 
of a delicate grey, which hang gracefully over the 
wings, which latter are black, as are also the tail and 
under surface; the feathers of the tail are soft and 
short; the feathers of the under parts are loose and 
hairy ; bill black ; tarsi pale yellowish olive. 


1890, 1891, 1892.—Tuz Common Crane 


(Grus cinerea). Grue of the French; Grua of the 
Italians; Kranich of the Germans; Goran of the 
Welsh. 

In the genus Grus the bill is long, straight, and 
compressed laterally, the upper mandible having a 
furrow on each side, in which are placed the 
nostrils ; wings moderate, the secondaries nearest 
the body elongated into drooping plumes. Fig. 1893 
represents the Bill of the common Crane. The 
trachea runs a convoluted course within an extensive 
cavity in the substance of the deep keel of the 
breast-bone, whence it emerges to enter the chest. 
The gizzard is strong and muscular. 

The Crane is spread over a great portion of 
Europe, Asia, and Africa, and from the earliest 
times has been noticed at a bird of migratory habits. 
Associated in large flocks, ae journey northwards 
in spring to their accustomed bzeeding-places, and 
return southwards in autumn to India, Egypt, and 
other parts of Africa. According to Latham the 
crane visits Sweden, Russia, Siberia, and the whole 
of northern Asia. Dr. Von Siebold noticed it in 
Japan. Formerly it was a regular visitor to our 
island, where it bred before cultivation had deprived 
the specics of congenial localities by the enclosing 
of waste tracts of Jand and the drainage of marshes. 
We hear of statutes imposing a fine upon those who 
should presume to take away the eggsof a crane or 
bustard. Willughby says, “ Cranes come often to 
us in England, and in the fen counties of Lincoln- 
shire and Cambridgeshire there are great flocks of 
them.” Jt appears that no Jess than two hundred 
and four were served up at the feast of Archbishop 
Nevil in the reign of Edward the Fourth. At 
present the crane is very rarely seen within our 
shores, and almost as rarely in Holland. 

The aérial voyages of the crane are performed at 
a high elevation in the air, and though the loud 
cries of the passing flock may reach the ear, the 
birds themselves are beyond the limits of our sight. 
These flights often take place during the night-time. 
The crane makes its nest among rushes, reeds, and 
the long herbage of swampy tracts, and sometimes 

on the walls of isolated ruins. The egys are two in 
number, of a pale dull bluish green, blotched with 
brown. 

Wide open lands snags sown are often visited b 
this bird, for the sake of the grain, to which it is 
very partial, but it also haunts morasses, feeding 
ee shelled mollusks, worms, frogs, and other rep- 
liles, The general colour of the crane is dark grey, 
the top of the head being red and naked, on the 
back of the head and front of the neck the grey 
approaches black; mariy of the secondaries form 
ong loose drooping plumes; bill greenish black ; 
ris red brown; Jegs black. Length from the bill 
o the end of the tail three feet eight or ten inches. 


1894, 1895.—Tar Demorse rte 


(Anthropotdes Virgo). Ardea Virgo, Linneus. 
The demoiselle, or Numidian crane is remarkable 
for grace, mmetry of form, and elegance of de- 
portment. It is widely spread in Africa, and, like 
the cranes in general, is migratory in its habits, It 
extends along the Mediterranean, and is abundant in 
the neighbourhood of Tripoli; it visits Egypt during 
the inundatign ; and appears about Constantinople 
October, on its return from the southern coasts of 
the Baek aad Caspian seas, It has been observed 
aikel, and has been killed in Nepal: on 





MUSEUM OF ANIMATED NATURE. 
the west of Africa it extends from 
and is found near the Cape of Hope. The 
food of this beautiful bird consists in a great measure 
of grain and seeds, to which it adds insects, worms, 
&e. It bears our climate well, and has bred in 
France ; one of the young ones, reared in the mena- 
gerie of Versailles, lived there for twenty-four years. 

The demoiselle stands about three feet six inches 
in height. The top of the head is grey; behind 
each eye springs a tuft of white feathers, passing 
backwards to the occiput, where they form a droop- 
ing crest of soft loose plumes, which undulate with 
every movement; the sides of the head, the neck, 
and a long flowing plume depending from the 
breast, blackish; general tint delicate slate grey; 
the secondary quill-feathers, elongated into slender 
plumes, which fall over the quills and tail; bill 
yellowish. 


1896.—TH Sraniegy CRANE 


(Anthropoides Stanleyanus). 
disseus, Bechstein. 

In beauty. gracefulness, easy elegance of move- 
ment, this species equals the demotselle, to which 
indeed it is closely allied. It runs and bounds with 
singular velocity, and sweeps along with expanded 
wings in chace of insects, which it takes as t iey fiit 
by, and to which it 18 very partial. In captivity it 
is gentle and familiar. It 1s a native of India, 
penne also of Africa. The full soft feathers of the 

ead make it appear as if tumid. The general 
plumage is bluish grey, passing into brownish black 
on the points of the tail-feathers and the long 
pendent flowing wing-plumes, which touch the 
ground. This species somewhat excels the demoi- 
nelle in stature, and the hind-toe is comparatively 
larger. 


Anthropoides para- 


1807.—THe Crownen Crane 


(Balearica Pavonina, This species, and one from 
South Africa, the Kaffir Crowned Crane (Balearica 
Regulorum), said to be held sacred by the Kaffiis, 
are the only two species at present known of the 
genus Balearica (‘Proceedings of the Zoological 
Society,’ 1833, p. 118), which is now separated from 
Anthropotdes Till recently these two species were 
confounded together by most naturalists. 

The crowned crane is a native of Northern and 
Western Africa, The Romans are supposed to have 
received them from the Balearic Islands, now Mas 
jorca and Minorca. In Guinea and at Cape Verd, 
as well as in the adjacent countries, they are very 
common frequenting swampy places, and subsist- 
ing, like the crane, partly on grains and other vege- 
tables, partly on insects, mollusks, small fish, &e. 
At Cape Verd these birda are eaid to be so familiar 
as (o come into poultry-yards, and feed in company 
with the domestic inmates. Their gait is slow and 
stately, but expanding their wings, and assisted by 
the wind, they scud along with great velocity. 
Their flight is lofty, and capable of being long 
sustained, Their voice 1s loud, trnmpet-like, and 
hoarse. 

In captivity the crowned crane becomes very 
tame and gentle; like the rest of the family to 
which it belongs, it generally reposes resting on one 
leg, with its neck bent, and its body maintained 
almost horizontally. It often, however, assumes a 
very different attitude, standing perpendicularly 
upright, with its Jong neck on the full stretch; in 
this position it remains for some short rpace of time 
gazing steadfastly at the spectator, and, then break- 
ing out into a hoarse kind of chuckle. 

The crowned crane stands about four feet in 
height; the front of the head is covered with short 
black velvety feathers; from the occiput there rises 
a remarkable crest of slender bristle-like filaments, 
diverging from each other, with a spiral twist, and 
four or five inches in length. heir colour is 
yellowish; they are fringed with minute black; 
barbs, The cheeks are naked, the upper portion of 
the denuded space being white, the more exten- 
sive space below red; there is a small wattle on the 
throat. The general plumage is bluish slate-colour ; 
the feathers of the fore-part of the chest are elon- 
gated; the primary quills and the tail are black; 
the secondary quill-feathets, which are Jong and 
slender, are of a rich brown, and the wing-coverts 
pure white. 


In the Kaffir crowned crane (B. Regulorum) the - 


naked cheeks are white, with a roseate upper margin, 
and the throat-wattle is large. Both species, to- 
gether with the two preceding, are living in the 
Gardens of the Zoological Society. 


Family ARDEIDE (HERONS). 


This family is very ane embracing not only 
the true Herons, Egrets, and Bitterns, but also the 
Storks and Boatbills, and therefore consists of 
several minor groups, varying in certain details, 
though agreeing in general characterictics, They 
frequent, as a rule, the margins of rivers, lakes, or 
marshes, feeding on fish. reptiles, and even «mall 


t to Guinea, 
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copay ica for wading, the 
and the neck and bill proportion 


mammalia. 
legs are very long, 
ate. In most the beak is very sharp-pointed, often 
with the upper mandible aplcated as in the heron, 
The toes are generally elongated, the hind-toe is 
applied fairly to the ground, and the claw of the 
middle toe in the herons, egrets, and bitterns 1s 


peciineted: Though in general they build and 
reed in societies, they always wander alone in 
search of food, and after the breeding-season lead 
a solitary existence. Many are adorned with 
elegant plumes and crests. Their wings are ample ; 
their flight buoyant. Figs. 1898 and 1899 represent 
the Bill and Head of the Common Heron. Fig. 
1900, the Pectinated Claw of the Night-Heron. 


1901, 1902.—TH:r Common Heron 


(Ardea cinerea). Héron ofthe French; Becoapesce, 
Airone, and Garza of the Htalians; Reyger and 
Rheier of the Germans; Cryr gifs of the Welsh; 
Hern, Heionshaw, Hernseugh, English; Hearon. 
sewys (Herons), in Household-Book of the fifth Ear! 
of Northumberland. 

In the true Herons the beak ia long, straight, 
compressed, and sharp, with a delicate cere at the 
base, and the upper mandible sulcated. Lores 
naked. Regs long, naked Ingh above the tarsal 
joint. Wings ample and rounded; midde claw 
pectinated. See our account of the Goatsucker 
(p. 286, vol.i.), in which there is similar pectina- 
tion. The common heron is spread over the greater 
part of the world, inhabiting Asia and Africa, as 
well as Europe. In America it is en by 
an allied species, Ardea Herodias. In our island 
and in temperate climes the heron is stationary, 
but is migratory in colder latitudes. Except during 
the breeding-season, this fine bird is solitary, haunt- 
ing rivers, sheets of water, and preserves of fish, 
where it offen commits considerable damage. 
Recluse and suspicious, the Heron sits pede 
dming a great part of the day on his accustome 
branch in some remote and dense part of the wood , 
or, where marshes are extensive, he may be observed 
in the middle of the morass, standing on one leg, 
immoveable as a statue, and so stationed as to 
command a wide prospect around. If roused by an 
intiuder from this spot of repose, he spreads his 
wings, mounts info the aii, and sails away for some 
distant and more secluded :etreat. To come upon 
him by surprise is very difficult. It i» early in the 
morning, with the grey of the dawn, after sunset in 
the evening, and especially during moonlight, that 
the heron takes his prey, excepting, indeed, when 
the calls of his nestlings demand his continual 
exerfions, We may then be seen in lonely and 
secluded nooks, standing in the water, with glisten- 
ing eye, and head drawn back ready for the fatal 
stioke ; patiently does he maintain his fixed altitude ; 
presently a fish passes; sudden as lightning, and 
with unerring precision, arrow-like he launches his 
beak, and up he soars t2ering the captive to his 
nest. It is not generally known that the heron will 
awim. The following faot is related by P. Neill, 
Esq., of Canonmills, near Edinburgh. ‘This gentle- 
man had a pair of these beautiful birds tame, and, 
after some interesting particulars, he thus con- 
tinnes:— A large old willow-tree had fallen down 
into the pond, andat the extremity, which is partly 
sunk in the sludge and continues to vegetate, water- 
hens bieed. The old cock heron swims out to the 
nest, and takes the young if he can; he has to swim 
ten or twelve feet where the water is between two 
and three feet deep. His motion through the water 
is slow, but his carriage is stately; I have seen him 
fell a rat by one blow on the back of the head, 
when the rat was munching at his dish of fish.” 
(Selby’s ‘ Ornithology.’) The heron, as we have said, 
builds, like the rook, in societies, ehoosing the 
highest trees for the purpose; and the breeding- 
places are termed heronries. In modern days these 
are much more limited in number than formerly, 
when the heron was protected for the pleasure of 
the knight end noble, who flew at it their best 
falcons, and regarded it as a choice delicacy in their 
banquets. Fig. 1903 isa Heronry, with the surround- 
ing wild scenery, on the river Findhorn, Morayshire, 
and described in the ‘Penny Magazine,’ for June 6, 
1840, p. 220. 

About a mile from the town of Reading, in a low 
meadow traversed by a rapid brook flowing into the 
Kennet, is a heronry, which we have often visited, 
and near ita rookery, but neither the herons nor 
rooks seem to interfere with each other, or offer 
each other any injury or molestation. The nests 
are flat and built of sticks. It is amusing to see the 
herons sailing to and from their city, on wide-spread 
wings, and wheeling and hovering around their 
brooding-mates or young; while a loud clanking 
chatter, uttered by numbers without intermission, 
and heard at a considerable distance, resounds from 
the crowded nests, half hidden amidst the foliage of 
the tall trees, which for years they have colonized. 
The eggs of the heron are five in number, of @ dull 
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1908.—Heronry on the river Findhorn, Morayshire, 
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bluish green. The young remain five or six weeks 
in the nest, and the old birds unceasingly supply 
their voracious appetite with fish, and defend them 
with great resolution. 

The colouring of the heron in full plumage, 
which is not attained till the third year, is as fol- 
lows:—Long, loose, black feathers adorn the back 
of the head, and similar plumes of a lustrous white 
depend from the lower part of the neck ; the equally 
elongated and subulate scapulars are of asivery ash. 
Forehead, neck, middie of the belly, border of the 
wings, and thighs pure white ; occiput, sides of the 
breast, and flanks deep blach. On the tront of the 
neck are large longitudinal black and ash spots. 
Buck and wings very pure bluish-ash ; bill deep yel- 
low; iris yellow; naked shin of the eye blush 

urple; feet brown, but of a hvely red towards the 
eathered part. Length three feet and upwards. 


1004, 1906.—Tite Birrern 


(Botaurus stellaris). Butor of the French; Uccello 
lepre and Trombutto of the Italians; Rohrdomme! 
of the Germans, 

The Bittern is found in Europe, Asia, and Afnea, 
and was once common in England, when, in the 
valmy days of falconry, it afforded onc of the © great 
ights,” and was protected by severe penalties, but 
Is now comparatively scarce, though a few are said 
still to breed in the fenny counties. Its flesh, rank 
as we shoud deem it, was accounted a great de- 
licacy. 

The bittern frequents wild morasses and the oozy 
banks of large rivers, where extensive tracts over- 
grown with flags, reeds, and Dbulrushes afford if an 
asylum. In the midst of these it crouches during 
the day, and is with difficulty roused to take wing, 
when it flies slowly away to a distant haunt, uttering 
from time to time a resounding ery, different from 
the “boom,” which is peculiar to the breeding sea- 


on, which has given rise to some of ifs ee 
names, a8) Mire-drum and = Bull-of-the-Bog: this 


noise has been erroneously ee to be made by 
the bird while plunging tus bill into the mud, and is 
first heard in February or March, while— 
As vot the trembling year fs unconfirmed, 

And winter oft at eve reaimes the breeze, 

Chills the pale morn, and bils his driving sleets 

Doform the day dclightless ~ so that scarce 

The Bittern knows hiv time, with bill engulfd 

To shale the sounding maish ; or trom the shore 

The Mover when to scatter o'er the heath 

And sing their wild notes to the Jistening waste.” 

Thomson. 


During the early part of spring the bittern 
booms” from the midst of the marsh at intervals 
throughout the day, and then on the approach of 
dusk he soars spirally to avast height, uftering his 
hollow boom, which sounds not unlike the aeep- 
toned roar of a bull. 

The nest of this bird is a rude structure, and 
Jaced not on trees, but by itself in the solitude of 

he morass, on some slight elevation. The eggs, 
five in number, are of a pale green. The bittern, 
when wounded, defends itself with great determina- 
tion, throwing itself on its back hike a bird of prey, 
and Jnunching its formidable beak with great force 
against its enemy, gencrally aiming at the eye: 
consequently if is not to be approached without 
caution, In olden days, when the hawk had brought 
the bittern down, it was the falconer's first care to 
n~unge the bill of the latter into the ground, lest the 
yawk should be impaled. 

In size the bittern is rather Jess than the heron. 
The plumage is beautifully varied with spots, bars, 
nnd dashes of black on # fine reddish yellow ground. 
The feathers of the head and neck are long and 
loose, and capable of being thrown forward. — Bill 
brown above, greenish below ; ins yellow ; legs pale 
yieen; middle claw pectinated. Frogs, field-mice, 
newts, and fish, with the buds of the water-lily and 
other aquatic plants, constitute the food of the 
bittern, 


1906, 1907.—Tue Nicut-Hrron 


(Nycticorar Europeus). Ardea Nycticorax, Linn. ; 
Bihoreau and Roupeau of the French; Searza 
Nitticora of the Italians; der Nacht-Raiher of the 
Germans. In its young state, the Spotted and Gar- 
denian Heron of Latham ; Night-raven. 

This species is very widely spread over Asia, 
Afvica, and Southern Europe ; but in America is 
represented by the Qua-bird «(N. Americanus 
Bonap.), till Jately confounded with it. In our 
islands the night-heron is a bird of rare and acci- 
dental occurrence ; it has been kiMed at Frogmore, 
near Windsor, and in other places: in Spain it is 
common, and in the adjacent countries. In many 
respects it resembles the common heron in its man- 
ners, breeding, like that bird, in society, on the top- 
most branches of trees, und roosting during the day 
in the recesses of woods adjacent to wild swamps 
and rivers, which it visits on the approach of twi- 
light in quest of prey. During the flight of these 
birds to their fishing-stations, and throughout the 
night, they continually utter a hoarse hollow croak, 
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ominous of death, in the ears of superstition, as we 
heleve is also the boom of the bittern, at which 
dread roar the credulous waytfarer of the night has 
stood aghast with terror. : 

Wilson, speaking of the American species, or 
Qua-bird, which visits Philadelphia in great num- 
bers, breeding in the tall trees of the vast cedar- 
swamps, says that ‘‘ on entering the swamp the noise 
of the old and of the young would almost induce one 
{0 suppose that two or three hundred Indians were 
choking or thiotthng each other, The instant an 
intruder is discovered, the whole rise in the air in 
mlence, and remove to the tops of the trees in another 
part of the woods, while parties of from eight to ten 
make occasional circuits over the spot to see what 
iy going on.” While flying from their roost to the 
marshes, about the beginning of evening twilight, he 
says, they utter “in a hoarse and hollow tone the 
word Qua,” whence the name Qua-bird. : 

In the night-heron the legs are not so long in 
proportion, nor is the space above the tarsal juint 
naked for so great an extent, as in the common 
heron. The middle and outer toc are connected at 
the base by a membrane, and the middle claw is 
pectinated. 

The adult plumage is as follows:—Top of the 
head, back, and scapulars black with bluish and 
mecenish reflexions; three white very narrow 
feathers, six or seven inches in Jength, taking their 
origin at the back of the head, just above the nape, 
and descending backwards ; lower part of the back, 
wings, and tail clear ash-colour; forehead, space 
above the eyes, throat, front of the neck, and lower 
yarts white ; bill black, yellowish at the base of the 
ower mandible; ins red; feet yellowish green. 
Length rather more than one foot cight inches. 

In the young of the year the thyee Jong feathers 
from the back of the head are wanting, and the 
general plumage is of a brown tinge, dashed and 
variegated with rufous: the Jower parts being 
clouded with brown, white, and ash-colour. 


1908.—TH Turren Umuxer 


(Scopus Umbretta); Ombrette of the French. In 
this genus the bill deviates from that of the true 
herons, in having the point decidedly deflected, the 
tip of the upper mandible being abruptly hooked, 
and that of the lower truncated. (See Fig. 1909, the 
Bill of the Tufted Umber.) The nostrils are linear ; 
the wings long; the tail short and square; the legs 
moderate. All the toes are united at the base by a 
membrane. 

Of this form, but one species, the tufted umber, 1s 
known; a bird extensively spread throughout 
Africa, and characterized by a peculiarly soft and 
lax plumage, the back of the head in the male being 
furnished with a full putfy crest. The general 
colour of this bird is deep umber brown, whence 
its name; the crest being of w much paler tint. 
Size, that of a crow. Habits not cone 


1910.—Turre Boatrnitn 


(Cancroma cochlearea). Te Savacou of the French, 
Notwithstanding the strange form which the beak 
assumes in the present genus, the Boatbill is closely 
aed tothe herons, and has ina great degree the 
same habits and manners ; its beak, how ever, instead 
of being straight, compressed, and pointed, is of an 
oval form, much depressed, with a rndge along the 
top of the upper mandible, which somewhat re- 
sembles an inverted spoon, and to which the lower 
mandible, of nearly the same figure, 1s applied, rim 
in contact with rim. ]t 141n fact the bill of a heron, 
shortened, and flattened out laterally. The nostrils 
are situated in a furrow along each side of the ridge. 
The toes are three before and one behind. Legs 
moderate. 

The Boatbill is a native of Guiana, Brazi], and 
other parts of South America, and of recluse habits, 
frequenting rivers, wide swamps, and = marshes, 
where it patiently watches, from its perch on some 
branch overhanging the water, the movements of the 
finny race, and precipitates itself, somewhat in the 
manner of the kingfisher, on such as approach the 
surface. It has been thought to live on crabs also, 
whence the name Cancroma, but this is by no 
means ascertained. Leach, indeed, in his ‘ Zoolo- 
sical Miscellany, 1815, says, that it feeds on fishes, 
worms, and crustacea, In guest of which it is con- 
tinually traversing the borders of the sea. Lesson, 
in his ‘ Manuel,’ 1828, says that the boatbill perches 
on trees by the side of rivers, where it feeds not 
on crabs, as its name indicates, but on fish: he 
speaks of it as inhabiting the flooded savannahs of 
South America, and as being especially common 
in Guiana. Some years since an indivflual of this 
species was living in Exeter ’Change; it had the 
lorn melancholy aspect of the herons, and was fed 


principally on fish. Of its mode of incubation and: 


the minoy details of its history, nothing appears to 
be knuwn. ‘ 

In the male, from the top of the head arises a 
long plume of jet-black narrow feathers, pointed, 
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and falling down upon the back, producing @ beau. 
tiful effect. The throat is bare: the forehead and 
neck, of which latter the feathers are elongated and 
form a sort of mane very characteriatic of the 
herons, are greyish white. The back, also orne. 
mented with long feathers, is of a fine grey, some- 
times with a rusty tinge; the tail is white; the 
sides are black, the middle of the under surface 
deep reddish brown. Hill blackish; legs brown, 
Claw of middle toe pectinated. In the female the 
feathers of the top of the head are black, without 
being clongated into a pendent crest. In size this 
bird somewhat exceeds a common duck, but, with 
the exception of the beak, exhibits the general con. 
tour of the herons. 


19] 1~—1915.—Tux Srork 


(Ciconia alba). In the genus Ciconia the bill is 
long, straight, robust, subconic, unfurrowed, and 
pointed, with the culmen, or upper ridge, sub- 
cultrated. The nostrils are linear, and pierced in 
the horny substance of the upper mandible near the 
base. ‘The legs are Jong, and naked high above the 
tarsal joint. The hind toe is short, the middle tue 
Jong, and joined to the outer one by a large mem- 
brane, and by a smaller to the inner toe. The 
claws are short, blunt, and entire. Fig. 1916 re- 
presents the Bill of the Stork. The birds of this 
genus are gregarious and migratory; they mostly 
prefer flat marshy countries, and feed upon frogs and 
other reptiles, mice, moles, worms, insects, and eels, 
Their appetite is, in fact, extremely voracious. In 
the countries frequented by them they are held in 
high regaid for the sake of their utility, and are ac- 
cordingly protected. 

The iange of the Common or White Stork 
(Cicogne blanche, Buffon ; Weisser Storch, Meyer} 
in eo extensive, being everywhere a bird of migra- 
tory habits. The vast flocks that have visited 
Kurope, and sojourned there during the summer, 
collect together, and wing their way for the warmer 
ete of Asia and Africa, there to pass the winter, 

elon states, that when in Abyssima, during the 
month of August, a great flight of storks came from 
the north, and when they reached the commence 
ment of the Mediterranean Sea, they there made 
many circuitous turns, and then dispersed into 
smaller companies; and Dr. Shaw informs us that 
when he was journeying over Mount Carmel he saw 
the annual migration of those which had quitted 
Eyypt, and that each of the flocks was half a mile 
in breadth, and occuyned three hours in passing 
over. Their course 1s usually unattended with any 
noise, excepting that of their wings ; but when any- 
thing occurs to startle them or engage their at- 
tention, they make an extraordinary clattering 
noise, which may be heard toa great distance, by 
stnking the mandibles quickly and forcibly together. 

The stork breeds in Tukey, Syria, Greece: and 
Egypt, but it also visits Europe, and is common in 
Holland and Germany, extending its migrations to 
Sweden and Northern Russia. In Seville, it iy 
abundant; but, according to the Prince of Canino, 
is only an accidental visitor near Rome. 

When we consider how abundant the stork is in 
Holland, and that it extends its migrations to more 
northern latitudes, it is somewhat surprising that 
individuals should 50 rarely visit our marshes—per- 
haps it was formerly more common than at present, 
and its rarity may be attributed partly to the 
drainage of our great morasses and partly to the 
persecution which it would assuredly bring down 
upon itself by such an untoward visit, whereas on 
the Continent it has for ages experienced the utmost 
toleration. In Holland and Germany the stork 
approaches without fear the dwellings of man, and 
in treated as a welcome guest ; annually returning 
to the steeple or the turret, or to the false chimney 
erected by the Hollander for its nest, and which has 
been the nursery of many a generation, 

The stump of a decayed tree is sometimes chosen 
as the site of the nest ; but wherever it takes up its 
abode it is there respected. In Spain, says Dr. 
Southey, the storks build their brood-nests on the 
towers of churches, and are held sacred; and Dillon 
states that in Seville almost every tower in the city 
is peopled with them, and that they annually return 
to the same nests. One of the causes of their being 
venerated is their destroying al] the vermin on the 
tops of the houses. t Bagdad, Niebubr says, 
hundreds of these birds are to be seen there on every 
house, wall, and tree, quite tame. We are told by 
Fryer that they are so exceedingly numerous among 
the ruins of sired ea that the summit of almost 
every pillar of these magnificent monuments 0 
antiquity contains a stork’s nest (Fig. 1917). 

It would appear that the Turks hold this bird in 
more than usual esteem ; their name for it is Hadj! 
Lug-lug: the former word, which is the honorary 
title of Pilgrim, it owes to its migrations and appa- 
rent attachment to their sacred edifices; the latter 
is a word formed in imitation of the noise whith the 
bird makes. The regard of the Turks ie so for 
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eee other than a Turkish edifice. 
Hartley, in his ‘ Researches in Greece and the Levant,’ 
‘emarks, ‘‘The Greeks have carried their antipathy 
to the Turks to such @ pitch that they have de- 
stroyed all the storks in the country: on inquiring 
the reason, I was informed, ‘ The stork is a Turkish 
hurd; it never used to build its nest on the house of 
a Greek, but always on that of a Turk.’” 

Where convenient buildings are not to be found, 
the stork will construct its nest on the flat shelf-like 
masses of branches and foliage presented by the fir 
or cedar. The nest is made of sticks and twigs, 
and is a solid compact mass, lasting for many years ; 
it 33 lined with reeds, grasses, and moss. The eggs 
are from three to five in number, and of a creamy 
white; in size equalling those of the goose. Incu- 
pation continues for a month, at the expiration of 
which period the young are hatched, and assiduously 
attended to by the parents until they are fully 
feathered and able to depend upon their own ex- 

ions. 
relevatad on its stilt-like Jegs, the stork walks 
slowly and with measured steps, traversing the marsh 
in quest of frogs and other reptiles, small mam- 
mala, and even the young of various water-fowl, 
on which it preys. It clears the streets of carrion 
and offal. Previously to their autumnal return 
to the south, which occurs towards the close otf 
August or at the beginning of September, the 
storks of a district assemble together, till at length 
vast flocks are gradually collected ; all is bustle and 
commotion ; they make short excursions, and keep 
up a continual clattering of their bills, under the 
excitement of the contemplated voyage through the 
upper regions of the air. On some favourable 
night they mount up into the sky, and sail away 
towards their destined haven, returning to their old 
familiar haunts and a hearty welcome in March or 
Apmil. 

rhe stork stands nearly four feet high in ifs ordi- 
nary attitude, and measures three feet six inches in 
length from bill to tail. The eyes are surrounded 
by asmall black naked space, which docs not join 
the bill. The general plumage is pure white, except- 
ing the quills, greater wing-coverts, and scapularics, 
winch are black. Bil] and Jegs red-iris brown. 

During repose the slok ee like the crane, 
always standing balanced on one leg, with the neck 
bent, and the bill resting on the breast. 


1918.—THE JABIRU 

{Mycteria Americana), ‘The gigantic storks of this 
genus, of which one is American, one Asiatic, and 
one ‘Australian, are characterised by the greatest 
part of the head and neck being destitute of fea- 
thers; the bill, which appears to be somewhat 
turned up at the extremity, owing rather fo the 
cufvature of the lower mandible than of the upper, 
is large, elongated, sharp-edged, and strong; the 
upper mandible is nearly if not quite straight and 
tngonal, Length from the forehead to the trp, up- 
waids of thirteen inches. Nostrils basal and linear. 
Anterior toes united at the base by a membrane. 
Habits closely resembling those of the stork. 

The Jabinu inhabits the borders of Jakes and 
morasses in South America, where it feeds upon 
reptiles, fish, smal] quadrupeds, &c. It is of gi- 
gantic stature, standing between four and five feet 
high, and is endowed with great power in the head 
and neck, its long sharp bill being a formidable 
spear-like weapon. ‘The general colour of the 
plumage of this specics is white; the occiput is 
feathered, but the rest of the head and the neck 
are naked, the skin being black, with atinge of red 
about the lower part of the latter. 


1919, 1920.—THe AbsJuTANT, or ARGALA 
(Japloptilos Argala). Ciconia Argala, Vigors. 
Jn the genus Leptoptilos are Cae three gigantic 
species of stork, distinguished at once by the vast 
ze and volume of the beak, with « proportionate 
enlargement of skull and muscularity of neck, 
which, together with the head, is bare of feathers, 
and only sprinkled with scattered hairs or a little 
down. A large pouch of skin, capable of being 
Inflated, hangs like a Joose dewlap from the lower 
put of the neck, anterior to the breast, giving to 
the birds an uncouth aspect, and reminding us of 
some of the vulture tribe, a resemblance which 
their general form, movements, and carrion appetite 
tend to strengthen. They are in fact voracious and 
highly carnivorous, and the structure of the stomach 
i Mm accordance with their appetite. The solvent 
Flands are differently arranged from those of any 
other bird, Instead of being placed round the 
Upper portion of the stomach, they form two circu- 
ar figures, about one inch and a half in diameter, 
one placed on the anterior, one on the posterior 
Part of the stomach ; each gland 1s composed of five 
°F 1X cells, which pour out the solvent fluid through 
One i pl as or duct: the gizzard is lined with 
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ynderstood and acknowledged by the stork, that in || a ‘horny cuticle. (Fig. 1921, the Stomach of the’ Ad- 
mixed population it rarely Pude Ly neat ! 
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jutant.) 

_ Some degree of confusion with respect to the 
identity of the Indian and African species has arisen 
in consequence of the misappropriation of names 
by M. Temminck, who applied the term Marabou 
to the Indian species, whereas it is the native Sene- 
gal name of the African spegics, as Argala is that 
of the Indian. The term Marabou is given in 
Europe to the beautiful plumes obtained from cach 
of these birds, but as those of the Indian species are 
the finest, M. Temminck transferred the name to 
that bird, and robbing it of its own (viz. Argala), be- 
stowed it upon the African, thus interchanging their 
respective titles. This point has been ably cleared 
up in the appendix to Major Denham's ‘ Travels.’ 

The Adjutant or Argala is a gigantic bird, mea- 
suring trom the tip of the bill to the claws seven fect 
and a half, and in extent of wing from fourteen to 
fifteen feet, while in its ordinary erect attitude it stands 
five fect high. The beak 1s enormously thick and 
massive, and the gape wide. 

This bird is a native of the warmer parts of India, 
and is to be found near Calcutta: its great voraeit 
renders it extremely useful, and if isnot only tolerat if 
but revered by the natives, who are indignant against 
those who molest it: it swallowssnakes, lizards, frogs, 
vermin of all kinds, carrion, and boftes, and with the 
kites and crows by day, and jackals and hymnas at 
night, assists in the office of “scavenger public,” 
cleang the streets, lanes, and fields of all ‘sorts of 
offal. Sur. FE. Tfome states that in the craw of one 
of these birds was found a land tortoise ten inches 
long, and a large male black cat entire. (Ives’s 
‘Voyage, p. 184; ‘Phil. Trans.” 1813, p. 77.) 

The argalas, says Dr. Latham, who was furnished 
by Mr. Smeathman with the account, are met with 
in companies, and when seen at a distance, near the 
mouths of rivers, coming towards an observer, which 
they offen do with their wings extended, may well 
be taken for canoes upon the surface of a smooth 
sea —when on the sand-banks, for men and women 
picking up shell-fish or other things on the beach. 
One of these, a young bird about five feet high, was 
brought up tame, and presented to the chef of the 
Bananas, where Mr. Smeathman lved; and, being 
accustomed to be fed in the great hall, soon beeame 
familiar, duly attending that place at dinner-time, 
placing ifself behind ifs master’s chair, flequently 
before the guests entered. The servants were obliged 
to watch narrowly and to defend the provisions with 
switches ; bul, notwithstanding, it would frequently 
seive something or other, and once purloined a whole 
boiled fowl, whieh it swallowed in au iustant. Hts 
courage is not equal to its voracity, for a child of 
eight or fen years old soon puts if to flazht with a 
switch, though at first if seems to stand on its defence, 
by threatening with its enormous bill widely extended, 
and roaring with a loud voice hke a bear or tiger. 
Jt is an enemy to small quadrupeds, as well as buds 
and reptiles, and shly destroys fowls or chickens, 
though if dares not attack a hen openly with her 
young. Everything is swallowed whole; and so 
accommodating is its throat, that not only an animal 
asbigasa catis gulped down, buf a shin of beet 
broken asunder serves it but for two morsels. 4 1s 
known to swallow a leg of mutton of five or 1x pounds, 
a hare,a small fox, &e. After a time the bones 
are rejected from the stomach, which seems to be 
voluntary, for it has been known that an ounce or 
two of emetic tartar given to one of these birds 
produced no effect. (*Gen. Ilist. of Birds,’ 1x. 40, 
41.) 

General colour above ash grey ; under parts white. 
The under tail-coverts delicate and floating, forming 
plumes of the most exquisite texture. 


1922,—Tne Maranou 
1 


(Leptoptilos Marabou), Ciconia Marabou, Vigors, 
not Temminck. The beak of this species is repre- 
senied at Fig. 1923. 

The Marabou is smaller than the Argala; it isa 
native of tropical Africa, and the neighbourhood of 
the large towns of the intelor, where it was seen by 
Major Denham, in the character of a privileged 
visitor, on accouut of its utility as a scavenger. It 
is easily domesticated, and becomes annoyingly fa- 
miliar; it has been known not only to snatch pieces 
of meat from the table, but a boiled fowl, swallow- 
ingit at a bolt. The marabou flies Ingh, and roosts 
in the topmost branches of tall trees, whence, as 
from a watch-tower, it looks abroad for its prey. 

The third species is a native of Java and Sumatra, 
where itis called, according to Marsden, Boorony 
Cambing, or Boorong oolar. It is described by 
Dr. Horsfield as the Ciconia Javanica (Leptoptilos 
Javanicus), 


Family TANTALIDA: (IBIS, TANTALUS). 


In the birds of this Family the beak is arched, 
the apex blunt, the upper mandible channelled ; 
some portion of the head, sometimes the head and 
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neck, are destitute of feathers. Habits closely re 
sembling those of the stork. 


1Y24.—THe Giossy Iuis 


(Jbis Falcinellus), Tantalus Faleinellus, Linn.» 
le Courlis vert of Buffon; Green Ibis, Latham; 
Glossy Ibis of the same. 

This species, probably the black ibis of Herodotus, 
and celebrated for destroying snakes, whence it was 
one among the sacred birds of Egypt, is migratory 
in its habits, annually visiting the borders of the 
Danube, Poland, Hungary, and Siberia, and occa- 
sionally other countries still more fo the west; 
sometimes even appearing in our island. It is com- 
mon through the greater pat of Asia and Africa, 
and its remains, with those of the sacred ibis, are 
found amongst the mummies of the Egyptian cata- 
combs, 

The glossy ibis lives in societies, and its migra- 
lions are performed in numerous flocks. It {fre- 
quents the banks of rivers and Jakes, and grounds 
recently inundated, feeding on reptiles, worms, in- 
sects, and also aquatic plants. Its general colour 
above is glossy greenish black with a metallic lustre, 
under parts bright chestnut; a naked skin ex- 
tending from the bill to the eye is green; bill and 
legs blackish green. 


1925, 1926.—Tukz Sacrep Inis 


(This religiosa, Cuv.. Tantalus /Ethiopicus, La. 
tham; Abou Hannes, Bruce, This species is no 
doubf the white abis of Terodotus, described as 
being “famthar with man, and having no feathers on 
the head and neck ; white all over, except the head 
and neck, the tips of the wings, and the end of the 
rump, which are very black.” 

It is to the celebrated traveller Bruce that we 
owe the recognition of this species as the sacred 
ibis, abundantly represented on Egyptian) monu- 
ments, but which had been regarded by Linnaeus as 
the ‘Tantalus Jbis, a species which, as Cuvier ob- 
scives, Is not of common occurrence in Egypt, but 
1s brought from Senegal. The views of Bruce have 
since been amply confirmed by Geoffry, Savigny, 
and Baron Cuvier, as well as by other naturalists, 

The sacred Ibis, called in Upper Egypt and Eths 
opia, Abou Hannes, or Fatliorlolin, and by the pea 
ple of Lower Egypt Abou-menzel, or Father Sickle 
bill, visits that country, being a migratory bird, as 
soon as the waters of fhe Nile begin to rise; and 
their numbers increase with the spread of the inun- 
dation, and diminish as it subsides. On their first 
ariival, they repair to the low lands over which the 
water is beginning fo flow, and as its depth and 
extent angment, they gradually retire to higher 
srounds, and spread themselves along the sides of 
canals and watercourses which intersect the culti- 
vated country. 

This species lives either solitary or in small com- 
panies of eight or ten imdividuals, which may be 
seen Jeisurely walking about, or exploring the 
humid ground and mud in quest of food, which 
consists of Jand and fresh-water shells, which are 
swallowed whole, together with worms, Insects, and 
small reptiles. Ifs flight is lofty; and, as it sweeps 
along from one spot to another, it utters at intervals 
a hoarse loud ery. 

Wheie the Sacred Ibis breeds does not appear to 
be ascertained: most probably in the central parts 
of Africa. Salt, on rounding Cape Guardafui from 
the south, saw near the coast a Jagoon abounding in 
wild-fowl, and on the borders of it stood numbers 
of these birds, which, as he says, are called Abou 
Hannes by the Arabs, the true Tbis of the Egyptians, 
as deseribed by Herodotus, a fact proved by the 
head and neck being bare and of a deep black 
colour. “It may be worthy,” he adds, “to remark 
that Strabo mentions this bird as frequenting the 
coast to the east of the Straits of Babelmandeb.” 
It has been a matter of dispute whether this ibis 
kills and devours snahes, or tlie contrary, Herodotus 
having stated that armies of flying serpents, the 
bones of which he saw in incredible multitudes ina 
narrow gorge between two mountains in a part of 
Arabia, a little beyond the city of Brutus, were inter- 
cepted every spring by the ibis, and destroyed. It 
would appear, however, that it was not by this bird, 
but by the black ibis, that this feat was annual! 
performed. That both birds may swallow small 
snakes we cannot doubt; but the narration of 
Herodotus carnes with it its own refutation. He 


Sw the bones of snakes in incredible multitudes, 


whence it may be inferred that the reptiles in ques- 
tion were not devoured at all; and we cannot sup- 
pose the ibis would kill them for any other objeet 
than that of preying upon them, It is evident thts 
Herodotus was himself imposed upon: he describes 
the serpents, which he does not say he had seen 
alive as resembling the water-snake, but with wings 
destitute of feathers, and smooth like those ofa bat, 
M. Savigny found in the crops of the fresh-killed 
specimens of the sacred ibis, which he examined in 

gypt, only land and fresh-water aa rele: 





\~Dill of Marabou. 
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1924,—-Glossy Ibis, 





1919 —Adjutant. 1920 —Adjutant 
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1930,—-Skuli of Flamingo. 
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mata, Ampullarim, Planorbe); but, on the other 
hand, Cuvier detected the remains of the skin and 
scales of snakes, still undigested, in one of the 
mummies of the ibis, which be deposited in the 
anatomical gallory of the Paris Museum. We 
again repeat it, that, though the story told by 
Herodotus 33 unworthy of sc1i0ous notice, both this 
species and the blach ibis may devour small sei- 
ents and other reptiles. The Ibis religiona, says 
Suvier, ‘was ente:tamed in the temples of ancient 
Egypt with the observances of religious worship, 
and afte: death was embalmed, and this becausc, 
according to some, it devoured the serpents which 
would become the pests of the Jand, according to 
others, because there was some similifude betwcoen 
its plumage and one of the phascs of the moon, 
and, finally, because, according to others again, its 
appearance announced the rise of the Nile.’ The 
last was probably the true reason 

The sacred ibis 1s about the size of a fowl, in its 
immature state the neck 18 partially covered with 
down of a blackish tint, which disappears whcn the 
plumage 18 mature, leaving the head and neck bare, 
which, with the beak and IJcgs, are of a decided 
black colom. The general plumage 1s of a pwe 
white, with the exception of the tips of the quill- 
feathers, which are of a glossy black, with violet 
reflexions, as ame also the last four sccondanes, 
which have the barbs singularly Clongated and 
silky, so as to form a gracetul plumc, hanging down 
ever the wings and tal, presenting an cflective 
Sontrast with the purty of the rest of the plumage. 


Family PLATALEID/AE (SPOONBILLS). 


in this group the singular form of the till at once 
airests attention it is long, powerlul, gradually 
flattening from a stout basc, and at last expinding 
into a rounded shovel-likhe taumimation, The upper 
mandible 19 transversely mathed with slight furrows 
and channelled along its cdge fiom cach nostril, 
which has an upper site, near the base of the man- 
dible. The form of the nostiils is oblong = The 
face 18 more or Jess naked == The limbs are Jong and 
robust. The three antcuor toes are united by a 
web as fat as the second joint) =The wings are lon, 
andample. The feathers of the nech ae very clos - 
set. Figs. 1927 and 1928 repicsent the Beak of the 
Spoonbill, The bnads of this group me shy and ic 
firing, and live in society in wild wooded maishes, 
about the borders of Jakcs and the mouths of rivets, 
but rarely visit the sea Thar food consists of 
fishes, mollusks, smal] reptiles, the larv of aquatic 
insects, &c. They gencally biald on tices, but o¢ 
casionally in bushes, or even amidst the Iuvuuant 
vegetation of the swamp 
It 18 not tall the thud yea that the young assume 

the colouwung of the adult; and the beak whieh 1s 
eovered with a vascular membrane, gradually ac- 
quires sts full dimensions and hardness. 


1929.—Titz Common Spoonnirr 


<Platalea leucorodia). Pale, Poche, Cueddar, Tiuble, 
and Spatule blanche of the French, Beequuoncelia 
and Cucchiarone of the Italians, Werssar Laffle: 
and Lafleleans of the Germans, Lepclan of the 
Netherlanders; y Lidon big of the anaient Burtish 
The common spoonbill 1s widely spread over 
Europe, the adjacent districts of Asin, and Africa 
{tvisits Holland every spring m considerable num- 
bers, migrating with the storks, and is also to be 
found in the marshy distucts of Fiance. Tt as 
essentially a bird of passige, resorting m winter to 
Africa, where it extends ifs range southwaids, even 
to the (‘ape of Good Hope, frequenting the mouths 
of rivers and marshes; 1n ow island 11 rarely makes 
its appearence. Pennant mentions a luge fiieht 
winch atrived in the marshes near Yarmouth, 1771 
Montagu records it as having been sometimes seen 
during winter on the coast of South Devon, and 
mentions the receipt of two specimens fiom tht 
part of the country, one in November, 1804, and a 
second in March, 1807. Dr. Lathem mentions an 
instance of its ocemrence on the Kentish coast 
Mr. Yarrell records two specimens which were shot 
in Tancolnshue, n 1826, and Mi Selby states that, 
when in London, in May, 1830, he obtained a male 
and female, in tine adult plumage, from Norfolk , 
adding, ‘ From the time of the year at which these 
birds were jailed, sf 1 not improbable that they 
would have remamced to breed in the district se- 
lected: and though my collection has profited bv 
their capture, I must stil] regret. that they were not 
altowed to 1emain m sccuity ’ The food of this 
bird wvonsists of the fiy of fishes, aquatie worms, 
mollusks, insects, and the :oots of some weeds and 
yrasses, in quest of which it explores the muddy 
water with its broad bill, at the same time rapidly 
opening and shutting the mandibles. The flesh of 
the spoonkill 38 said very nearly to 1esemble that of |! 
n goose, without any fishy or unpleasant flavour. 
In its anatomy, says Mr, Selby, this bird shows an | 
affinity to the cranes; the windpipe previous to | 
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entering the chest assumes a double flexure, to the 
extent of about two inches, forming a convolution 
amilar to the figure 8; the flexures touch, but da 
not oross each other, the points of contact being 
united by fine membranes. Temminck and others 
have supposed that this peculianty was to be found 
only in the male; but, as is now well known, it 
equally occurs in the female. The nest of this 
species 18 sometimes placed on trees, sometimes in 
rushes and reeds; the eggs are generally three in 
number, white, and usually marked with obscure 
ied spots. The gencral plumage of the spoonbill 1s 
white, with the exception ofa bioad pectoral mak of 
ochreous yellow, which extends round the base of 
the neck; the naked skin round the eyes and throat 
yillow, but on the lower ie of the latte: shghtly 
tinged with red. Bull black, bluish in the hollow of 
thc furrows, and ochreous yellow at the apex. Its 
red; legs blach. Length two feet six inches 

Length of bill exght mches and a half. Head with 
a fine crest of long slender feathers, which can be 
raised o1 depressed at will. The female 14 some- 
what smallei, with a less developed crest, and a 
pale: chest mak. The young have no crest, the 
undeveloped bill 1s soft and flexible, about fou 
inchcs long, and covered by a smooth ash-colomed 
shin, the nahed partsof the head ae of a dull 
white The gencial plumage 1s white, exceptine 
the quills, which arc black along the shafts and at 
then ends The yellow patch on the chest docs 
not appear till the second or third year. 


Family PHOENICOPTERID E (FLAMINGOES) 


Elevated as are the legs of these birds, a consi 
daration of many important points in then structive 
vill af once convince, that of all the Grallatonal o1 
Wading oder, they approach by far the neacst to 
the true swimming bids (Natatores) We may 
here allude to Professor Owens account of the ana- 
tony of the Tlaumimgo m the Proeceds Zool Soc" 
1832, p 14), which at would be out of place to 
follow inca work ihe the picsent, though nof to 
have noticcd 4 would have been unp udonable 

We cannot deserbe the beak of the flamingo 
better than by siying if is that ofa swan bent down 
abiuptly inthe middle, with the sides of the lower 
miundible ruscd boat-like, so that ifs muvin may 
follow the abrupt uch presented by the edge of 
the upper, whichis channelled on cach ade on the 
upper aspeet of fhe margin from the nostuls to. the 
hud nad like apex ‘lo enfar into detail, we may 
observe thit the head is small surmounting a slen- 
dar nech of catiaoidiniuy length, while the beak 1s 
so modificd as to be uscd in the contruy position 
to which af a5 am geneal, thaf as the upper man- 
dible is applied Tewannost toe the mud and oos¢ 
While the bud as scarching for food. The uppa 
mandible proceeds for about half ats Jength fom 
the head strught, vith an obtuse uppar ndge, and 
in the pat below the ndge man catcnsive mem- 
branous nasal fossa, on which areseatcd the nostiils 
in the form of longitudinal shts, the mandible then 
becomes flat, and bends down abruptly, terminating 
ina blunt and somewhat incinved apex. The lowe 
mandible, cxatending fomwuds and dcscubing on its 
Jower magn a gentle cuive, throws up ifs sides, 
which descaibe a bold arch, the edge fitting the 
cdge of the upper mandible = The edges of both 
mandibles arc fumshed with fine, Close, transverse 
tooth like Jamming, which form a sort of filter, and, 
as Professor Owcn 5158, lhe the plates of whale- 
bone on the whale, allow the supe:fluous motstine 
to drain away, while the small mollusea and other 
littoral animaleula me detamed and swallowed 
“The tongue,” siys the same writer, 1s remaihable 
for its texte, magnitude, and peculiar armature. 
It 18 almost cylindiuical, but shehtly flattened above, 
so as to comcspond with the form of the inferior 
mindible | The lower pat ¢! the truncated surface 
1s produced in a pointed form, and 1s suppoited be- 
neath by a sinall horny plate. The whole length 
of the tongue 1s three inches, its curenmierence two 
inches and a half. Along the middle of the superio1 
flattened surface there 145 a moderately deep and wide 
longitudinal fmrow, on cither side of which there 
are from twenty to twenty-flve 1ecurved spines, but 
of a soft and yrelding horny texture, measuring fiom 
one tothice linesin length = These spines are ranged 
In an ureguiar alternate series, the outer ones bung 
the smallest, and these indecd may be considered a 
distinct row. At the posterio: part of the tongue 
there nre two groups of smaller recumbent spines, 
directed towards the glottis The substance of the 
tongue 15 not muscular, but is chiefly composed of 
an abundant yielding cellular substance with fat of 
an almost oily consistence. It 1s supported by along 
and thin concave cartilage articulated to the body of 
the os hyoides.” Fig. 1930 represents the Skull] and 
Beak of the Flamingo ; Fig. 1931, the Tongue; Fig. 
1932 1He Head and Tongue of the same, In the 
flamingo the legs are of excessive length; the three 
antenor toes are fully webbed ; the hind toe is short, 
and articulated ngh on the tarsus; nails short and 
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tiquorum, Temminck ; Je Flammant of the 

The European Flamingo, @ bird well inown fea 
a cients, has been occasionally observed on the 
cuast of Fiance washed by the Mediterranean of 
those of Spain and Italy. It is noted by the Prince 
of Canino as a rare and accidental Visitor heer 
Rome. It arrives at uncertain times, but Mostly ; : 
October and November, on the Persian side of the 
Caspian Sea, and thence along the west coast as fae 
as the Wolga, appearing in considerable flocks, 
which have migrated from more northern latitudes, 
It 15 found in India, and Colonel Sykes enumerates 
it among the birds of the Dukhun, stating that it 18 
called Rajah uns by the Hindoos. It’ breeds in 
the Cape de Verde Islands, It 18 seen everywhere 
on the Alrican coast, and 18 abundant in’ Sont), 
Afiica, Le Vaillant saw thousands of flamingoe, 
and pelicans of the 1iver Klem-brak, where {he 
wate: 1s brackish owing to the tidal flow fiom the 
occan  Kolben also speaks of their numbers at the 
Cape, where by day they resorted to the borders of 
lakes and iver, and Jodged at mght among the long 
erass on the hills. 

The flamingo 1s extremely shy, wary, and distrust. 
ful, so that 1t 18 difficult to approach within gun-shot 
of a flock, as on the slightest alarm they abin tly 
leave the spot Dampier, however, by concea ing 
lumsclf, managed to hill fourteen at once. Whilst 
fc eding, those bids heep togethei, drawn up in jines, 
with scntincls by way of secunty These notify the 
approach of danger by a loud tiumpet-hke noise, 
which may be head toa great distance, upon which 
the whole flock take wing When flying, they form 
a tuangle The flamingo rests standing on one 
Ig, the other bang diawn up close tothe body, and 
the head placed under the wing. 

M de Ja Marmora, in his‘ Voyage to Sardinia,’ 
gives the following account of the habits of this re. 
mathable bird —* It quits Sardima about the end of 
Much, toictumn about the middle of August ; then 
it 15 that from the bastion which forms the promenade 
of the inhabitants of Caghan, flights ot these mag- 
nificcnt buds miy be seen to arive fiom Afnca. 
Disposcd m a tuangular band, they appear at first 
in the heavens hike a line of fire, they advance m 
the most r¢gular order, but at the sight of the 
nerwhbourng Jake there 18a pause in then progres 
sion, and they appcar for a moment immoveabhle in 
the an, then tracmg by a slow and circular move 
mont aicversed conical spnal figure, they attain the 
end of then migration.  Bulhant in ail the splen 
dow of then plumage, and ranged ina line, these 
buds offer anew spectacle and represent a small 
aimy rangcd in ode: of battle, the uniformity and 
symmetry of which leaves nothing to be desired; 
but the spectator should content himself with ob- 
serving this peaceful colony from afar. Woe tohim 
M he dare approach the Jake at this deadly season ” 
The exemption of various animals, the flamingo and 
buffalo for example, from the poison of the malaia, 
so fatal fo man, 13 vary remakable. 

The flamingo makes a singulai nest, constructing 
it of earth, in the shape of a Inllock, with a cavity 
al the top, the eggs are two or three in number, 
white, and as large as those of a goose, but of a 
Jonger figme. These hilocks they form in the 
marshes, the female resting upon them dunng in- 
cubation in a standing attitude, with the feet on the 
maishy giound, 01 even inthe water, Some state 
that the flesh of the flamingo is excellent, that of 
the young being equal to paitridge. The mhabit- 
ants of Provence, however affirm that 1t 18 fishy, 
and reject it, preserving only the teathers, The 
Romans, whose taste in culinary matter seems to 
have been singular, regarded this bird as a Juxuy, 
and Apicius has Jeft receipts for dressing it with all 
the precision of a “chef de cuisine.” The brains 
and tongues were especial favourites, particulaly 
the Jatter, which formed one of the celebrated 
dishes of Heliogabalus. Dampier confirms the 
opinion of the Roman cpicures, observing that a 
dish of these tongues 1» worthy a place ata prince's 
table. The height of the flamingo, standing erect, 1s 
between five and six icet. When in full plumage 
the general colour 1s deep scarlet, excepting the 
quill feathers, which are black. Basal part of the 
bill reddish yellow; the greater part of the ex- 
tremity black ; cere at the base ofthe bill, extending 
to the eye, flesh-coloured. Legs red. An allied 
species, regarded by Linnaeus and Wilson as identi- 
cal with the present, is an inhabitant of the warmer 
parts of North America, Peru, Chili, Cayenne, the 


est India Islands, and cially the Bahamas, 
where numbers breed. It schrosly differs from the 
Old World bird, but is not go isitensely colotred ; 
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-onterus parous). This species is a native 
te iuenioop i enaating morasses and the borders of 
lakes. Specimens have been brought from Senegal 


ithe Cape of Good Hope. The lower mandible 
able for its great depth, and the boldness 
of the arch formed by the upper edges, which com- 
meily receive within them those of the upper 
ess dible. The plumage of the adult is of a pure 
vose, without @ spot or streak, the centre of the wing- 
roverts deepening into scarlet ; tail-feathers black ; 
pase of the bill, cere, and region of the eye deep 
urple; middle of the lower mandible orange-red, 
point black; tarsus livid; toes and space above the 
tarsal joint red, Total length nearly three feet. 
The young are white or whitish, marked with streaks 
of brown on the head, neck, chest, and wing-coverts. 
The rose tint first begins fo appear on the wings. 


Bili black. Legs reddish livid. 
ORDER NATATORES, 


This order, agreeing with the Anseres of Linnwus, 
contains those families of birds which display de- 
cidedly aquatic habits; which swim with facility, 
ha_nting rivers, Jakes, and beds, and whose whole 
structure sar be them for their appointed station, 
Hence have they obtained the expressive name of 
Waterfowl. Asarule it may be observed that the 
birds of this order are awkward on the land, and the 
more so the more exclusively they tenant the water; 
for, in order to the stroke of their paddle-feet being 
as effective as possible, the Jimbs are placed behind 
the centre of gravity, and thrown, as for, instance 
in the Grebes, as far backwards as possible, and the 
tarsi are short and compressed. Hence on the 
eround these birds have either to mamtain their 
balance by dint of continual muscular exertion, as 
we see in the swan when if labours over the grassy 
bank, or, as in the grebe, they are obliged to assume 
an erect attitude. The feet are webbed, but in a 
different manner in different families. Among 
the waders, the Phalaropes, in the structure of 
their feet, approach nearest to certain groups, 
while others are fully webbed; and these the 
flamingoes, among the waders, the most complete] 
resemble. In order to make the stroke, the foot 1s 
first drawn forwards, when the toes close together 
and the webs fold, so as to offer to the water the 
least possible :esistance ; but when the back-stroke 
is made, the toes spread out, while the action of the 
limb is at the same time (in most instances) obliquely 
outwards, 

Fig. 1937 represents the Fect of three Water-birds, 
and of the Phalarope, by way of comparison: a is 
the Foot of the Diver (Colymbus) ; 6, that of the 
Cormorant ; ¢, that of the Grate: divided into dis- 
tinct oar-blades, capable of overlapping each other ; 
dis the Jobated Foot of the Phalarope, approximat- 
Ing to a webbed character. 

The form of the body in the water-birds is boat- 
hike ; and in those that dive, the ribs are strong, and 
carried down 0 as almost entirely to surround and 
defend the internal viscera from undue pressure. 
The plumage is thick, close, and water-proof. There 
ig a dense under-garment of down, overlaid by large, 
sometimes silky, feathers, which throw off the water 
as if their surface was oiled. In many the neck is 
long, and the tail very short ; in some the tail, com- 
posed of rigid feathers, acts as a rudder in the act 
of diving. A few are utterly incapable of flight, 
but use their wings as paddies in the water. From 
this order man has reclaimed several species for the 
sake of their flesh, which is excellent. 


Family ANATIDA (DUCKS, SWANS, &c.). 


The family Anatide comprehends the Swans, 

ucks, Geese, and Mergansers, distinguished by 

Webbed feet with the hind-toe free, and a depressed 

uail-pointed bill, the mandibles being covered with 

4 sort of tough skin, and having laminated edges, 

Fee to what we have contemplated in the 
Ngo, 

We place in juxta-position with these birds a 
specimen of that extraordinary animal the Ornitho- 
i uchus of Australia (Fig. 1938), in order to show 
iW, even among creatures coming within the pale of 
hal Mammalia, organization is adapted to particular 
- ils and instincts. In this quadruped, which in 
red anatomical details approaches the reptiles, 
te hich is aquatic, and feeds like a duck, squash- 
Waled qe tepid action of the mandibles the mud and 
a through the beak, and retaining insects and 
aaa we find the feet largely webbed, and the 
eo , {ransformed into a beak approximating in 
aa othat of one of these birds, covered with a 

eon’ tugh skin, and laminated on the edges. 
of a easily pardon those who, when the discovery 

slrange quadruped was first announced, were 
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daclined to believe thet «fabricated cresture, which 
had no real existence, had arg age poet oom- 
pounied of the beak anil webbed. some water- 

wi, and the skin ofa young ‘otter, or other animal, 
and imposed upon the too credulous naturalists of 
our country, 

To return from the beak of the Ornithorynchus 
to that of the duck, we may observe that it is at once 
a feeler, a strainer, and an organ of prehension. 
It is highly sensitive, and feels out food in the mud, 
where it 1s used with singular address. The skin, 
and especially the margins of the mandibles, are 
freely supplied by fine branches of the fitth pair of 
nerves (sce the Skull of the Duck, Fig. 1939), which 
endow it with a discriminating sensibility. 

We have said that it is a strainer, the edges being 
laminated, or furnished with close-set, transverse 
lamellw. These in some are more developed than 
In other species, and in the Shoveller Duck (Rhyn- 
chaspis Clypeata, Leach, Spathulea Clypeata, 
Fleming) this Jamination is at its maximum, and’ 
presents the appearance in both mandibles of a fine 
shaieaeie appendage, accompamed with great di- 
atation and depression of the front part of the bill, 
which is spatulate, or spoon-shaped. At Fig. 1940, 
a represents a section of the upper mandible of the 
Shoveller, showing the development of the Iami- 
nation; while b represents the lower jaw of the 
Common Duck. 

In accordance with the sensibility and structure 
of the beak in the Anatide, is the tongue moditied. 
It is also a sensitive organ, and, instead of being 
slender and horny, is large and fleshy, and furnished 
on its maigin and other parts with rough appendages. 
The tongue, in fact, co-operates with the mandibles 
in the discrimination and appropriation of food. 

Among other points to be noticed 1s the structure 
of the trachea, which in certam groups presents in 
the male a singular osseous drum, or capsule, just 
belore its bifurcation, differing im form according to 
the species. In other forms, again, the trachea 1s 
singularly convoluted before entermg the chest. 
The gizzard is stiong and muscular; in many 
species it is of enormous volume, and Jined with a 
very thick, tough, or almost horny coat, and 1s 
capable of grinding down the shells of mussels and 
other mollusks, on which they live, and for which 
they dive with wonderful rapidity ; we refer to such 
species as the Seoter-Ducks (Oidemia) and the 
Fider-Ducks (Somateria), birds which tenant the 
sea. The Anatide are dispersed over every part of 
the globe, and are generally migratory in their 
habits. Their flight is vigorous and rapid, and the 
flocks assume during their aérial progress, definite 
figures, as lines or wedpes; generally at a very 
gieat altitude. 

Mig. 1941 represents a Group of Water-fow) :-— 
a, the Teal (Querquedula Crecea, Stephens); 8, the 
Wigeon, male and female (Mareca Penelope, Selby); 
ec, the Tame Swan (Cygnus Olor); d, the Mailaid, 
or Wild Duck, male (Anas Boschas, Linn.); e, the 
Tame Duck, male; jf, the Muscovy Duck, or Musk 
Duck (Anas moschata); g, the Domestic Goose 
(Anser palustris, Fleming; Anser cinereus, Meyer). 

Of the Family Anatidz we shall first direct our 
altention to the Swans, which constitute a distinct 
and well-defined gioup, comprising several species. 


1941, c.—Tukr Tame Swan 


(Cygnus olor), Cygne of the French; Cigno and 
Civno reale of the Halians; Schwan and Hocker 
Schwan of the Germans; ‘Tam Svane of the Danes; 
Alareh of the Welsh; Swan and Mute Swan, 
English, The genus Cygnus is characterized by the 
beak being of equal breadth throughout its length, 
Ingher than wide at its base, and depressed at the 
point ; both mandibles furnished along the edge with 
transverse lamelle ; nostrils oblong and lateral near 
the middle of the beak. Neck slender and very 
long ; legs short; the hind-toe small and free. 

The tame or mute swan, so well known in a state 
of semi-domestication on our ornamental sheets of 
water, our lakes, meres, and large riveis, of which 
it is so conspicuous an ornament, Is not an aboriginal 
of our islands, but is found in the eastern portions 
of Europe and the adjacent parts of Asia, wheie 
inland seas, vast lakes, and extensive morasses afford 
it a congenial home, In Siberia and some parts of 
Russia if 18 common, and abounds on the shores of 
the Caspian Sea. It is migratory in its habits. 

When this graceful bird was introduced into 
England we cannot ascertain ; we find, however, that 
at an early period it was regarded as royal property, 
and under the protection of authorized swan-herds, 
or masters of the King’s swans, while the stealing 
of one of these birds, or of the eggs of swans out of 
their nests, was punished with great severity. 

The following observations relative to the right of 
keeping swans are taken from the ‘Penny Cyclo- 
pudia;’ they are evidently drawn up by one of the 
“juris Jegumque peiiti,” and the references are 
made to some works which we have never read :— 
“In England the swan is said to be a bird royal, in 
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which no subject can have property, when at 
in a public river or creek, except by grant from the © 
crown. In creating this privilege, the crown grants 

a swan-mark (cygninota), ior a game of swans, called 

in law Latin deductus (a pastime, un déduit) cyg- 

norum, sometimes volatus cygnorum. (7 Coke's 

Rep., 17.) In Scotland the swan is said not to be a 

royal bird (Erskine’s Instit.; b. ii., tit. 6); but whilst 

all proprietors in that country have the right of 
fowling within their own grounds, swans, unless 

specially granted, appear to be reserved to the 

crown, (Stairs Znsti., b. ii, t. 3, s. 60: and see 

Ducange, Cygnos habendi jus.) In the reign of 
Elizabeth upwards of 900 corporations and indi- 
viduals had their distinct swan-marks, some of 

which may be seen in Yarrell’s ‘ British Birds,’ vol. 

lil., 121, &e. 

“Sometimes, though rarely, the crown, instead of 
granting a swan-mark, confers the still greater pri- 
Vilege of enjoying the prerogative right (within a 
certain district) of seizing white swans not marked. 
Thus the Abbot of Abbotsbury, in Dorsetshire, had 
a game of wild swans in the estuary formed by the 
Isle of Portland and the Chesil Bank. The swannery 
at Abbotsbury is the largest in the kingdom, which, 
though forme:ly considerably more extensive, still 
numbers many hundreds of these birds, forming an 
object of considerable attraction and interest to 
those who-visit this part of the south coast: it is 
now vested in the Earl of Ilchester, to whose an- 
cestor if was granted on the dissolution of the mo- 
nasteries. (7 Co. dtep. 17; Hutchius, Dorset, 1.538.) 

“The privilege of having a swan-mark, or game of 
swans, is a freehold of inheritance, and may be 
granted over, But by 22 Kdw. IV., c. 6, no person, 
other {han the hing’s sons, shal] have a swan-mark, 
or game of swans, unless he has freehold Jands or 
tenements of the clear yearly value of five marks 
(3. Gs. 8d.), on pain of forfeiture of the swans, one 
moicty to the king and the other to any qualified 
ee who makes the seizure. In the first year of 
tichard ILI. the inhabitants of Crowland, in Lincoln- 
shire, were exempted from the operation of this act 
upon ther petition setting forth that their town 
stood ‘all in marsh and fen,’ and that they had 
great games of swans, ‘by which the greatest part 
of their rehef and lving had been sustained.’ (6 
Rot. Parl., 260.) 

‘The city of Oxford has a game of swans by pre- 
scription, though none are now kept. In the 
sixteenth century (when a state dinner was not com- 
plete unless a swan was included in the bill of fare) 
this game of swans was rented upon an engagement 
to deliver yearly four fat swans and to leave six old 
swans at the end of the term. By the corporation 
books it also appears that in 1557 barley was pro- 
vided for the young birds at 14d. a bushel, and that 
tithes were then paid of swans. 5 

“Two of the Lavilon Companies have games of 
swans, the Dyers’ and the “intners’ Company, and 
aie, With the crown, the principal owners of swanpe 
in the Thames. In August, 1841, the queen had 
232, the Dyers 105, and the Vintners 100 swans in 
the river. Formerly the Vintners alone had 500. 
The swan-emark of the Dyers’ Company is a notch, 
called a ‘nick,’ on one side of the beak. The swans 
of the Vintners’ Company, being notched or nicked 
on each side of the beak, are jocularly called ‘swans 
with two necks, aterm which has long been used as 
a sign by one of the Jarge inns in London. 

“On the first Monday in August in every year the 
swan-inaikers of the crown and the two Companies 
of the city of London go up the river fur the pur- 
pose of inspecting and taking an account of the 
swans belonging to their respective employers, and 
making the young birds. In antient documents 
this annual expedition is called swan-upping, and 
the persons employed are denominated swan-uppers. 
These are still the designations used amongst the 
initiated, though popularly corrupted into swan- 
hopping and swan-hoppers, 

« The swan-markers proceed to the different parts 
of the river frequented by the swans for breeding, 
and other places where the birds are kept. They 
pay half-a-crown for each young bird to the fisher- 
mien who have made nests for the old birds, and 
two shillings per week to any person who during the 
winter has taken care of the swans by sheltering 
them in ponds or otherwise protecting them from 
the severity of the weather.” 

Fig. 1942 is a representation of the Royal Swan- 
mark used in the last three reigns, and in the pre- 
sent, given by Mr. Yarrell, in whose valuable work 
on British birds will be found a mass of curious in- 
formation on this subject, together with delineations 
of sixteen different sw an-marks. 

Fig. 1943 represents the Head of the tame Swan 
(Cygnus olor), remarkable for the development of 
the black naked cere, at the base which extends to 
the eye, rising on the anterior part of the forehead 
in the form of a large prominence, more conspicu- 
ous in the male than the female. The beak gene- 
rally is of an orange red, with the exception of the 
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1949.—Royai Swan mark. 
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1940—¢, Upper Mandible of Shovel 
4, Lower Jaw of Duck 


1997.—Feet of Water-b'rda. 
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1953,—-Head of Black Swan. 
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1944.--Richmond Palace tu the olden time. 
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1948.--Breast-bone of Wild Swan. 1051,—-Wiudpipe of Bewick's Swas 








1949,—Point of Keel of the above. 
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nail at the tip of the ppper mandible, 
pi and of the nostrils which are black, 






weight Ih iinmber, The young ‘tivds are termed 
‘Svionats, and are covered With a greyish brown 
‘ Mimage, which 1s not entirely lost till the beginnin 





OF thé third fear. Though the ewan is in genera 
Very gentle and inoffensive, the male will defend 
the nest with great courage, and advance to the 
onset with ruffied pinions and every demonstration 
of anger, nor is it, from its muscular powers, an an- 
tazonist to be despised. 
is very long-lived, attaining 

of even more than thirty years. — 

In this species the trachea, or windpipe, is simple, 
and paaers into the chest without any previous con- 


volutions. 
. 1044 represents Richmond Palace in the 


olden time, with the Thames flowing before it, when, 
in numbers more considerable than the present, the 
swan gave additional charms tothe river, and was 
looked upon as an appendage to the pomp of roy- 
alty; for in the 2 Henry IV., c. 21, which directs 
that no Jord shall give any livery or sign to any 
knight, exquire, or yeoman, there is an express pro- 
vivo that the prince may give his honourable livery of 


the swan to his lords and to gentlemen his menials. 


(8 fot. Parl. 478, a.) 

The swan feeds on aquatic weeds, and coarse 
grass growing by the sides of rivers and in morasses, 
and the gizzard, which is very muscular, is well 
adapted for grinding the fibres toa pulp. Fig. 1945 
represents the Gizzard of the Swan opened to show 
its grinding surface and the zone of gastne glands. 


1946.—Tus Hoorrer, orn Wuistiina Swan, 
HEAD or 


nus ferus). Cygnus musicus, Bechstein ; Cygne 
i ae of tte French ; Cigno salvatico of the Ita- 
lians ; Singschwan of the Germans; Vild Svane of 
the Danes; Alarch gwylt of the ancient British. 

This species, which differs in many important 
anatomical detaila from the preceding, is a native 
of nearly the whole of the northern hemisphere, as 
far at least as Europe and Asia extend ; for it ap- 
fon according to the Prince of Canino, that in 
he high latitudes of America it is represented by a 
distinct though closely allied species, the Cygnus 
Americanus, Sharpless, 

The Hooper is a migratory bird, residing d ving 
the summer within the regions of the aictio ciicie, 
where it breeds in great numbers. It has been 
known, however, to incubate and rear its younginthe 
Shetland and Orkney Islands. On the approach of 
winter, this bird leaves the dreary regions of the 
north for more southern latitudes, visiting the Buitish 
Islands, Holland, Germany, Fiance, and Italy, ex- 
‘ending its journey even to Northern Afiica and 
Egypt. It performs ita periodical flight in flocks of 
greater or less extent, arranged in the figure of a 
wedge, travelling with vast rapidity, and at a great 
elevation. The note which it utters while on the 
wing is harsh, and resembles the word hoop, re- 
peal several times sticcessively ; yet this cry, when 
heard from a flock high overhead and softened by 
distance, isnot unmusical., The trachea, or windpipe, 
of this species is very remarkable. After passing 
down the long neck of the swan, it descends between 
the two branches of the merrythought, and instead 
of then passing into the chest, it enters into the keel 
of the breast-bone, which is hollowed for its recep- 
tion; here it extends backwards between the two 

lates of the keel, nearly throughout its whole extent, 

en suddenly turning upon itelf, it passes forwards, 
and emerging sweeps round the apical portion of 
the merrythought, and so again turning back enters 
the chest, and there gives off two long branchial 
tubes, one to each lobe of the Jungs. In females 
and young males the extent tq which the windpipe 
enters the keel of the breast-bone is not 8o consider- 
able. Figs. 1947 and 1948 represent the windpipe 
and breast-bone, with a portion of the keel removed 
so as to expose the former: a, a, the trachea; 6, the 
bony ring, or lower larynx, whence are given off ¢, c, 
the two branchial tubes, Fig. 1949 shows the ante- 
rior portion of the keel, with the opening for the re- 
ception and exit of the trachea. 

_ Wide morasses, lakes or the mouths of rivers, and 
inundated grounds are the abode of this wary bird. 
On the first dawn of spring, the flocks which have 
spread themselves in smal! parties over our latitudes 
collect and wing their way back to their aorthern 
nts, scattering themselves <ver Nor- 

bic {oeland, Lapland, Spitzrergen, and Siberia. 
he down of this species is very valuable, and is 
_in great quantity by the Icelanders, to- 
ether with the feathers, not only for domestic som- 
ort, but for the purpose of barter. The season for 
swan-hunting in leeland is during the month of Au- 
gust, when the old birds, having cast their quill-fea- 
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e Hooper is smaller and much less graceful 

the tame swan; in swimming it is never seen 

row up the plumes of its wings, nor assume any 

ng attitude, and it carries its neck erect and 

ht, instead of curved; but while walking the 

18 lowered, and the neck reclines over the back 
| to assist ing the equipoise of the body. 
in captivity 1t soon becomes tame, and has bred in 
the Zoological Gardens, but it does not associate 
with the tame swan. 

This species has no basa] protuberance on the 
beak ; the base of the upper mandible and cere, as far 
as the eye, are yellow, as is also the back part of the 
lower mandible; the point, as far as the nostrils, 
black—these two colours meet each other obliquely, 
the Jatter running obliquely backwards, the yellow 
advancing forwards along the sides, of the beak ; 
iris brown; feet black. Expanse of wings about 

feet. 


1950.—Bswicx's Swan, HEAD OF 


(Cygnus Bewichi:). This species is about one-third 
less than the hooper. Its beak rises hgh at the base, 
which is yellow; the anterior portion, including 
more than the nostrils, black ; the tail-feathers are 
eighteen, in the hooper twenty; the legs are of a 
deeper black than in the hooper, and the neck is 
more slender. The arrangement of the trachea, be- 
sides, is very different. “ The tube of the windpipe,” 
says Mr. Yarrell, “is of equal diameter through- 
out, and, descending in front of the neck, enters the 
keel of the sternum, which is hollow as in the 
hooper, traversing the whole length. Having ar- 
rived at the end ot the keel, the tube, then gradually 
inclining upwards and outwards, passes into a cavity 
in the sternum destined to receive it, caused by a 
separation of the parallel horizontal plates of bone 
forming the posterior flattened portion of the breast- 
bone, and producing a convex protuberance on the 
inner surface. The tube, also changing its direc- 
tion from vertical to horizontal, and reaching within 
half an inch of the posterior edge, 1s reflected back 
after making a considerable curve, til] 1t once more 
reaches the keel; again traversing which, in a line 
immediately over the first portion of the tube, st 
passes out under the arch of the merrythought: 
where turning upwards and afterwards backwards, it 
enters the body of the bird, to be attached to the 
lungs in the usual manne:. This 1s the state of de- 
velopment in the oldest bird I have yet met with. 
The deyree next in order, or younger, differs in hav- 
ing the horizontal loop of the trachea confined to 
one side only of the cavity in the sternum, both 
sides of which cavity are at this time formed, but 
the loop of the tube is not yet sufficiently elongated 
to occupy the whole space ; and the third in order, 
from a still younger bird, possesses only the verticat 
insertion of the told of the trachea.” Mr. Yarrell 
adds, however, that in this last case the cavity in the 
posterior part of the sternum already exists to a con- 
siderable extent. 

Bewick’s swan is a@ native of the northern regions 
of Europe and Asia, as well as of Amenca; though 
in his ‘Comparative List of the Birds of Kurope and 
America,’ the Prince of Canino does not give it as an 
American species, but parallels it with the Cygnus 
Buccinator. According to Temmuinck, it breeds in 
Iceland, and within the arctic ciucle, migrating 
southwards in spring; but it appears to be much 
scarcer than the hooper. 

Captain Lyon describes the nest as constructed of 
peat moss, nearly six feet long, four and three quar- 
ters wide, and two feet in height, with a cavity for 
the eggs a foot and a half in diameter. Mr. Black- 
wall describes the cry of this species as loud, and 
states that a flock of twenty-nine were very clamor- 
ous. Mr. Sinclaire saya the note of these birds in 
captivity is a low-toned whistle; and Mr. Selby, “its 
voice 1s much weaker than that of the preceding 
species.” Fig. 1951, a portion of the Trachea of 
Cygnus Bewickii. 

1952.—PoxisH Swan, Heap or 


(Cygnus immutabilis, Yarre)l). Till recently this 
species has been confounded with the Cygnus olor, 
to which, of al] the European swans, it is the most 
nearly related. There are, however, many important 
anatomical] differences, especially in the osteology of 
the head. (See paper by . G. Pelerin, Eaq., in ‘Mag. 

ist.’ 1839, p. 179.) The cygnets are, white, a 
point fh which it differs from every other epecies of 
white awan. In the adult bird the beak is reddish 
orange ; the lateral margins, the nail, the nostrils, and 
'  @f the upper mandible ere black, There isa 
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1953.—Tux Biack Swan, Heap ov. 


(Cygnus atratus, Bennett). Anas Plutonia. Shaw. 
Chenopis atratus, Wagler. ta Shaw; 
The black ewan, by no means “rara avis in terrig,” 
is a native of Australia, where it abounds on the 
rivers and lakes, and‘on various islands a} the 
coast, and is usually seen in flocks, which are ch 
and way. Of late years this beautiful bird has been 
introduced into our island, where it thrives and 
breeds, and will no doubt soon become almost 
common as thetame swan. ii is irascivie in temper 
and disposed to tyrannise over the weaker or more 
timid captives resident on the same piece of water 

The biack swan is interior to the hooper in size. 
its plumage 1s black, with the exception of the pri- 
mary and a few of the secondary quill-feathers, which 
are white; but these are obscured by the curled 
secondaies, which hang plume-like overthem. The 
bill is of a bright red colour, crossed near the nai! 
by a whitish band ; its base in the male is surmounted 
by a slight protuberance, which is wanting in the 
female; under part of the bill greyish white; legs 
and feet of a dull ash-colour ; iris red; trachea per- 
fectly simple, not unlike that of the Cygnus olor. 
Fig. 1954 represents the Trachea and Breast-bune of 
the Black Swan. The note of this species is harsh. 

Vanious portions of the coast of South America 
(Chili, the Falkland Islands, Rio de Ja Plata, &c.) 
present us with a very beautiful species of swan 
(Cygnus nigricollis), distinguished by a jet black 
head and neck, contrasting admirably with the 
snowy whiteness of the rest of the plumage. The 
bill is red ; the legs and feet flesh-colour. It equals 
the hooper in size. It has never, we believe, been 
brought alive to Europe. 

From the swans we shal] proceed to the ducks, 
which may be divided, again, into two sections, 
namely, sluviatile and marine. The fluviatile ducks 
have the neck and wings long, the tarsi round, the 
hind-toe without any lobe or paddle-like membrane; 
the pizzard is muscular, the ribs short, the keel of 
{he breast-bone deep, an osseous drum at the lower 
part of the trachea. The birds of this division fre- 
quent rivers, lakes, swamps, &c., feeding upon aqua- 
tic veyzetables, insects, worms, &c.: they seldom 
dive, unless superficially, and that rather in play- 
fulness, or when hard pressed by danger, than tor 
fuod. Their flight 1s powerlul and rapid. To the 
specimens of the fluviatile section of ducks we shall 
first duect our attention. 


1955.——-THe SHOVELLER 


(Rynchaspis clypeata, Leach). Spathulea clypesta, 
Pieming and Selby; Anas laiych notion Ray; 
Canard souchet ou rouge of Buffon ; Loffel Ente of 
Bechstein; Cucchiarone of the Italians; Hwyad 
lydunbig of the Welsh; Kerlutock, and Broad-bill, 

rovincial English. In this genus the size and di- 
Jatation of the bill at its extremity are very remark- 
able ; the edges are finely laminated, and the hooked 
nail at the tip of the upper mandible is small. Fig. 
1956, the Bill of the Shoveller. 

The shoveller is a native of the northern regions 
of Europe, Asia, and America; in Holland it is 
very abundant. In France, Germany, and England 
it is a bird of passage, arriving in October and de- 
patting northwards in March. A few pairs, however, 
occasionally breed both in our island and France ; 
but these may be deemed exceptions to the general 
rule. In America the shoveller breeds in the fur- 
countries, visiting the United States in the winter. 
It is called Mimenick by the Cree Indians. The 
nest of this species is placed amidst the reeds and 
tall herbage of marshes and the borders of Jakes; 
the eggs are from twelve to fourteen in number, of 
a bright olive green. In the male the lower larynx 
of the windpipe is enlarged, and furnished on the 
side with a small, thin, bony drum or bladder, of 
irregular shape. 

e flesh of the shvoeller is excellent, aud ‘by 
many considered to excel that of @. 
wild duck. The food of thia speci¢s og of 
aquatic insects, worms, and larvm; ¢ tos 
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green, ered above and narrow] 
Biged below with white ; bounded interiorly wit 
eenish black ; belly and flanks deep ong brown, 
fe Jatter undulated posteriorly with black ; bill 
wack; legs orange. 
aahe female is iver brown above, the feathers bor- 
dered with pale yellowish brown; under parts pale 
ellowish brown, with obscure liver-brown marks. 
sser coverts slightly glossed with blue; wing spot, 
or speculum, Jess vivid than in the male. Weight 
about twenty-two ounces. 

Among the broad-billed ducks of the southern 
hemisphere is that remarkable form to which Mr. 
Swainson has given the generic title of Malacorhyn- 
chus, and which is distinguished by the edge of the 
upper mandible being furnished with a thin mem- 
pranaceous skin, projecting considerably on each 
side, and doubtless very sensitive, while the bill 
itself is extremely flexible. It is essentially tormed 
jor procuring food in mud and semi-fluid ooze. 

Fig. 1957 represents the Beak of Malacorhynchus. 


1958.—THr GADWALL 


(Chaulelasmus streperus, G. R. eg Chauliodus 
atrepera, Swainson ; Anas strepera, Linn ; Chipeau 
or Ridenne of the French; Anitra montanaa and 
Anatra canapighia of the Italians; Schwatterente of 
the Germans; y gors Hwyad lwyd of the Welsh. 
In this genus the bill is of equal breadth throughout 
its length, and the laminations of the upper man- 
dible are very fine and well developed. ‘The wings 
are long; the tail is wedge-shaped. Fig. 1959 re- 
presents the Bill of the Gadwall. This beautiful 
duck is a native of the high northern latitudes of 
Europe, Asia, and America; in the latter country it 
was observed, together with the mallard, by Dr. 
Richardson, breeding in the woody districts up to 
their most northern limits, in latitude 68°. The 
gadwall isa migratory bird, visiting Holland, France, 
and Italy during the winter. In our island 11 338 not 
common ; but, at the period of its vernal passage to 
the north, appears in the marshes of Norfolk and 
the adjoining counties, the flocks being proeely 
driven by adverse winds out of their usual course. 
In Holland it is very abundant. Lakes, rivers, and 
marshes are the resort of this species, the sea-coast 
being seldom visited. It is remarkable for rapidity 
of flight and quickness in diving on the least alarm. 
Insects and their larva, fresh-water shelled mollusks, 
small fishes, and aquatic plants and seeds constitute 
its food. Their eggs are from eight to twelve in 
number, of a pale olive green. The flesh of this 
bird is 1.eld in high estimation. In the male the 
trachea is slightly enlarged in its diameter, at about 
two thirds of its length, but becomes narrower as it 
approaches the lower larynx: this consists of a laige 
bony arch, with a pyriform drum or bulla attached 
to the left side, resembling that of the mallard, but 
smaller. 

In the male the head and upper part of the neck 
are liver biown, the feathers edged with grey ; 
lower part of the neck, breast, and mantle black, 
with concentric semicircles of white; scapulars, 
flanks, and sides rayed with zigzag lines of white 
and blackish brown ; lesser wing-coverts grey, mar- 
bled with yellowish white; speculum white, with a 
black anterior border; quills and tail brown ; rump, 
upper and under tail-coverts bluish black; under 
parts greyish white; bill brownish black; Jegs 
Orange red. The female has the feathers of the 
back of a blackish brown, bordered with rufous ; 
the breast reddish brown, with black spots; no zig 
zag markings on the flanks; rump and lower tail- 
coverts greyish. 


1960.—THez Mats rp 


janes Boschas), Bill of. Boschas major, Brisson ; 
anard sauvage of the French; Capo Verde (male), 
Anitra (female), Germano, and Paperone of the 
Itahans ; Wilde Ente of the Germans; Cors Hwyad, 
Garan Hwyad, and Hyanwy of the ancient Britons. 
This species is the origin of our domestic duck, and 
18 8 over the northern and temperate portions 
of Kurope, Asia, and America. It is everywhere a 
Migratory bird: and though it breeds abundantly in 
Our island and the adjacent parts of the Continent, 
et the great rendezvous af the dpecies js in the 
ugher latitudes, whenge, on the a h of winter, 
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As is the case with the teal; wigeon, pintail, duck, 
&c., the plumage of the male, towards the middie 
of summer, undergoes a remarkable change, and 
approaches in colouring to that of the female ; not, 
as it would seem, by a moult of the feathers, but by 
an actual change of tint. With the autumn moult, 
the drake regains his beautiful dress. In the tame 
drake this alteration is not so definite. 

The female makes her nest in some dry spot in 
the marshes, not far from the water, and in the 
covert of dense tall herbage and bushes, It is com- 
posed of withered grass and other vegetables; the 
eggs are fiom ten to fourteen in number, of a bluish 
white. When the female quits the nest for food, 
she covers the eggs with down and other substances. 
Though the female wild duck aleriegt breeds in 
the marshes as stated, she occasionally chooses very 
different situations, and severa) instances have been 
recorded in which the eggs have been deposited 
on the fork of a Jarge tree or in some deserted nest. 
Mr. Selby informs us that an instance of this kind 
came under his personal observation near his own 
residence; the bird having laid her eggs in the old 
nest of a crow, at least thirty feet from the ground, 
and hatched her young ; * and as none were found 
dead under the tree, it is presumed that she carmed 
them safely to the ground in her bill, a mode of 
conveyance known to be frequently adopted by the 
eider-duck.” Montagu says, ‘We have been as- 
sured by a person of undoubted veracity, that a half- 
domesticated duck made a nest in Rumford Tower, 
hatched her young and brought them down in 
safety to a piece of water at a considerable distance. 
Others have been known to breed in trees; and we 
recollect the nest of this bird being found in the 
head of an old pollard willow impending the water, 
whence the young might readily drop unhurt inte 
their natural element. Mr. Etchington mentions 
one in Sussex which was found sitting upon mine 
eggs on an oak-tree aban ats feet from the 
ground; and the author of the ‘Rural Sports’ re- 
cords an instance of one taking possession of the 
nest of a hawk in a Jarge oak. To these we can 
add, upon the testimony of a gentleman of the 
strictest veracity, that out of a large flock of half- 
domesticated ducks, one deposited her eggs in the 
principal fork ofa large tree near his house.” 

In the drake, or male, the trachea is furnished at 
its lower larynx with an osseous bulla of consider- 
able magnitude. 

In all countries the domestic duck is valued for 
the sake of its flesh, of the excellency of which 
nothing need be said. In China, where these birds 
are kept in vast numbers, housed at night in boats 
on the river, thousands are hatched by artificial 
means; the eggs are placed in tiers or boxes filled 
with sand, and subjected to the necessary degree of 
heat upon a floor of bricks, “ The ducklings are fed 
at first with a mess composed of boiled craw-fish or 
crabs, cut in small pieces and mixed with rice. In 
about a fortnight they are able to shift for'them- 
selves, when they are placed under the guidance of 
an old stepmother, who leads them at stated times 
to feed, to and from the boat in which they are kept, 
and which is moved about by the owner to places 
likely to afford a plentiful supply of food.” 

It is curious to see how well a flock of three or 
four hundred ducks are trained to obey their master, 
for some thousands belonging to different boats 
will feed at large on the same spot, and, on a signal 
given, follow their leader to their respective boats 
without a stranger being found amonget them. 

Wild ducks were formerly much more abundant 
in our island than at present, in consequence of the 
drainage of our marshes. Pennant records that 
during one season in the neighbourhood of Wain- 
fleet, of ducks, wigeons, and teals 31.200 were 
taken in only ten decoys, of which more than two- 
thirds were of the present species; and that at a sin- 


" gle driving of the fens in Lincolnshire, before the 


oung had taken wing, and while the old birds were 
in mouit, one hundred and fifty dozens have been 
captured. The same district at the present time 
scarcely produces a dozen broods in the year.. 
The mode of capturing wild ducks varies in 
different countries; at the Lakes of Peronne, in 
Picardy, the fowlers, concealed in huts of reeds, 
acatter destruction amidst the flocks by the gun, 
as is well detailed by Colonel Hawker. In China 
the sportsman covers his head with a calabash, and 
wading up to his neck, mixes with the flock, and 
izing his victims by the feet, pulls them under 
the water, kills them, and fastens them to his 


| girdle without exciting any alarm among the sur- 


vivors. 
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Figs 196] and 1962 are illustrative of the deooy 
plan adopted in the. fang of Lincolnshire. 

In the Jake to whieh the wi}d ducks gr 
on “ int 
i at “the etn me 
and decreases gradually in'width: theese 
the farther end, which is nof more than two feet’ wida. 
The ditch is of a circular form, but dees pot bend 
much for the first ten yards. The banks of the lake 
on each side of this ditch (or “ pipe,” as ‘it is called) 
are kept clear from reeds, coarse herbage, » in 
order that the fowl may get on them to sit and dreas 
themselves. Along the ditch, poles are driven into 
the ground, close to its edge, on each side, and the 
tops are bent over across the ditch and tied toge- 
ther. These poles, thus bent, form at the entrance 
of the ditch or pipe an arch, the top of which is ten 
feet distant from the surface of the water. This 
arch is made to decrease in height as the pipe de- 
creases In width, so that the remote end 1s not more 
than eighteen inches in height. The poles are 
laced about six feet from each cther, and connected 
y poles laid lengthwise across the arch and tied 
together. Over the whole is thrown a net, which 
is made fast to areed-fence at the entrance and 
nine or ten yards up the ditch, and afterwards 
strongly pegged to the ground. At the end of the 
pipe farthest from the entrance is fixed a “tunnel- 
net,” as it is called, about four yards in length, of a 
round form, and kept open by a number of hoops 
about ‘eighteen inches in diameter, placed at a small 
distance from each other to keep it distended. 
Supposing the circular bend of the pipe to be to the 
night when one stands with his back to the lake, 
then on the left-hand side a number of reed-fences 
are constructed, called “shootings,” for the purpose 
of screening the ‘“decoy-man” from observation, 
and in such @ manner, that the fowl in the decoy 
may not be alarmed while he is driving those that 
are inthe pipe. These shootings, which are ten in 
number, are about four yards in Jength, and about 
six feet high. From the end of the Jast shooting a 
person cannot see the lake, owing to the bend of the 
pipes, and there is then no further occasion for 
shelter. Were it not for these shootings, the fowl 
that remain about the mouth of the prpe would be 
alarmed if the Peron diving the fowl! already under 
the net should be exposed, and would become so 
shy as entirely to forsake the place. The firat thing 
that the decoy-man does when he approaches the 
pipe 18 to take a piece of lighted turf or peat, and 
old it near his mouth, to prevent the birds from 
smelling him. He is attended by a dog, trained for 
the purpose of rendering him assistance. He walks 
very silently about half-way up the shootings, where 
® small pire of wood is thrust through the reed- 
fence, which makes an aperture just large enough 
to enable him to see if any fowl are in; if not, he 
walks forward to see if »ny are about the entrance 
of the pipe. Ifthere are, he stops and makes a mo- 
tion to his dog, and gives him a piece of cheese, or 
something else, to eat; and, having received this, 
the animal goes directly to a hole through the reed- 
fence, and the birds immediately fly off the bank, 
into the water. The dog returns along the bank 
between the reed fences, and comes out : his mas- 
ter at another hole. The man then gives him 
something to reward and encourage him, and the 
animal repeats his rounds until the birds are attracted 
by his motions, and follow him into the mouth ot 
the pipe. This operation is called “ working” 
them. The man now retreats farther back, working 
the dog at different holes unt:] the ducks are suf- 
etal under the net. He then commands hia 
dog to lie down behind the fence, and going him. 
self forward to the end of the pipe next the lake, he 
takes off his hat and gives it a wave between the 
shootings. All the birds that are under the net can 
then see him; but none that are in the lake can. 
The former fly forward, and the man then runs to 
the next shooting and waves his hat, and so on, 
driving them along until they come to the tunnel- 
net, into which they creep. When they are all in, 
the man gives the net a twist, so as to prevent them 
from getting back. He then takes the net off from 
the end of the pipe, and taking out, one by one, the 
ducks that are in it, dislocates their necks, This is 
the scene represented in Fig. 1962 The net is 
afterwards hung on again for the repetition of the 
process; and in this manner five or six dozen have 
sometimes been taken at one drift. When the wind 
blows directly in or out of the pipes, the fow] seldom 
work wel!, especially when it blows into the pipe. 
The reason of this is, that the ducks always prefer 
swimming against the wind, otherwise the wind 
blowing from behind catches and ruffies their 
feathers. Jf many pipes are made in the same 
lake, they are so constructed as to suit different 
winds, and are worked accordingly. The better 
to entice thd fowl] into the pipe, hemp-seed is 
occasionally strewn on the water. The season 
allowed by Act of Parliament for taking ducks in 
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164, —Clap-nel of Ancient Egyptians for Bird-catehing. 1959.—ill of Gadwail. 





1960.— Bill of Mallard. 
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1962.—-Wile-Duck Deevy, Lincoloshire. 
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1969.—Bull of Pintalled Duck. 7 \\ 
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1968 —Pintalled Dueck 
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1966 —Bili of Blue-winyed ‘Teal 
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1962 —-@lid-Duck Decoy, Lincuinshire 





1970,—-Head and Foot of Sheldrake 
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this way is from the latter end of October until 


February. 

Willaghby atates that formerly before the young 
ducks took flight, or while the old ones were in 
moult and unable to Ay. they were driven by men 
in boats furnished with Jong poles, with which they 
splashed the water, between Jong nets stretched 
vertically across the pools in the shape of two sides 
ofa tnangle, into lesser nets placed at the pornt, 
and in this way he says that four thousand were 
taken at one dnve in Deeping Fen; and Lathan 
has recoided an instance in which two thousand s1x 
hundred and forty-six were taken in two days near 
Spalding, in Lincolnshire , but these practices, being 
considered injumous, were prolubited by starute in 
the reign of George II. 

Fig. 1963 18 the copy of an Egyptian painting, in 
the British Museum, representing # fowler in a boat 
on the marshes or flooded grounds, evidently enzaged 
in the capture of wikl-fowl, apparently by the deco 
plan, in which he 1s assisted by trained buds, and, 
strange to say, by a cat, which 18 delineated in the 
act of seizing a bird, while holding down another 
which she has already caught As the pictine is 
only a fiagment, a complete detailed explanation 1s 
not to be deduced from it 

Fig 1964 represents an Egyptian attending to a 
baited clap net, into which a brace of wild ducks 
are winging their way, and which 1s doubtless so 
constructed as to enclose them when they alight. 
These relics of antiquity are pearbaet as affording 
an insight not only into the habits an eae pe ota 
people of remote ages, but also into the zoological 
productions of their country, and thereby enabling 
us to compare them with those of the present day. 
We may observe, en passant, that the Egyptians 
represented birds and mammaha with § singular 
fidelity, 12 companson with their delineations ot the 
human figure. 


19685.—THs Bous-Winaep Tra. 


(Cyanopterus discors, Eyton). Anas discors, Linn. 
This species 18 a native of the northern regions of 
America, and in eastern Europe and Asia 1s repre- 
sented by « distinct species (C. Circia, Eyton; Anas 
Querquedula, Linn ). 

The blue-winged teal appears in September along 
the shores of the Delaware 1n crowded flocks, which 
sit on the mud close to the water's edge, so that 
many aie killed by the gunner at a single discharge 
Their flesh is excellent, as they teed chiefly on the 
seeds of reeds or wild oats, and alter a short residence 
in favourable localities become very fat. When the 
frost begins to set in, they proceed southwards, being 
very susceptible of cold. They abound during the 
winter in the inundated rice-fields of the Southern 
States, where, as Wilson informs us, vast numbers 
are taken in traps placed on small dry eminences 
that here and there arise above the water. These 
places are strewed with rice, and the birds are 
caught alive. In the month of April flocks of the 
blue-winged teal pass through Pennsylvania for the 
north, but make Jittle stay at that season. 

In the male the forehead and top of the head are 
black ; a large crescent of white extends on each 
aide from the eye to the throat; the rest of the head 
and half the neck dark slate-colour, mchly glossed 
with green and violet; remainder of the neck and 
breast dusky back thickly marked with semicircles 
of brownish white intersecting each other; under 
see ale brown, barred with narrow dusky lines, 

he sides spotted with oval dusky marks, the flanks 

waved with large semicircles of pale blown; under 
tail-coveits back; black deep brownish black, each 
feather waved with brownish white, lesser wing- 
covert en hight blue; primanes brown, secon- 
daries black ; speculum nich Brean tertials edged 
with black or light blue, and streaked down the 
middie with white; feet yellow; bill dark slate- 
colour. Length fourteen inches. In the female 
the head and neck are of a dull dusky slate-colour ; 
the hind head whitish ; and the geneial colowing 1s 
less pure and definite. 

Fig. 1966 represents the Bill of the tlue-winged 
hart ne approaches in form to that of the 
mallard. 


1967.—Tuz Commox Tear 


« ula Creeca). Sarcelle, Petite Sarcelle, 
ercelle, Cercerelle of the French; Cercedula, 
‘Garcevolo, Scavolo, Sartella, and Anitrella of the 
Italians; Spiegel Entlen and Knekente of the 
Germans; Cor Hwyad and Brach Hwyad of the 
ancient British. 

beautiful littte duck, which is too well known 
to require a detailed description, 19 widely spread 
over Xurope and-Asia. It is found in India, China, 
and Japan: it visits North Africa; and 1s common 
in Germany, Holland, France, and Italy. It breeds 
in Norway, Sweden, Lapland, and Iceland ; nor must 
‘he British Islands be excluded, for although there 
are flocks of these birds witch arrive in our marshes 
feom the north about the end of September, and 








MUSEUM OF ANIMATED NATUR. 


return thither again in spring, still we have our own 
indigenous birds, which continue permanent, breed- 
ing and rearing their broods. Cumberland, North- 
umberland, Norfolk, the borders of some of the lakea 
in Wales, are known to afford suitable localities, 
which they regularly tenant; a few breed in Romney 
Marsh; in Ireland some are also resident throughout 
the year. The nest of this species 1s formed of 
decaying vegetable matters, with a Jining ot down 
and feathers; it 1s placed amidst the long rushy 
herbage about the edges of lakes, or in the boggy 
parts of the upland moors, The eggs, from eight to 
ten or twelve in number, are of a cieam white. 

The flight of the teal 1s wondertully rapid, and 
when the bird 1s flushed the sportsman must be on 
the alert, otherwise it will be beyond range of shot 
ere he draws his trigger. Night 1s the feeding-time 
of ths species; during the day it reposes upon the 
water, or sits shrouded amidst the herbage oi the 
bank with the head crouched between the shoulders, 
or with the bill under the scapulars: immediately 
alter sunset it wings its way to its usual feeding- 
ground; aquatic plants and their seeds, grain, fresh- 
water mollusks, insects and their larvae, constitute its 
diet. For the sake of its beauty the teal 1s olten kept 
on ornamental sheets of water, and becomes very tame 
and familiar ; those in the Zoological Gardens have 
for several years past bred annually. Ot all our 
water-fow] thisis the most delicate for the table, and, 
as Willughby remarks, ‘“ doth deservedly challenge 
the first place among those of its kind.” Accoid- 
ingly we find it recorded among the abundance of 
good things composing the lordly banquets of the 
olden time. 


1968.~-Tuk Pinraitep Duck 


(Dafila caudacuta). Anas Caudacuta, Ray; Anas 
acuta, Linn ; Anas Jongicauda, Brisson. Duerquee 
dula acuta, Selby; le Canard a longue queue ou 
Pilet ot the French; Anitra codilanza and Anitra 
di coda Junga of the Itahans , Speis»ente and Fasan- 
ente of the Germans; Hwyad gynftoniain of the 
ancient Biitish 

Fig 1969 rep esents the Bill of the Pintailed Duck, 
in which the laminge are only moderately developed, 
while the elevation at the base exceeds the bieadth 
The bulla ot the windpipe ts of the size of a small 
hazel-nut. The pintailed duck 1s a native of the 
northern parts of Ewope, Asia and Amenica, breed- 
ing in the high latitudes, whence on the approach 
of winter it wings its way southwards, toreturn again 
inspring, It visits Holland, France, and Ge:many 
in great numbers, as well as the British Islands, the 
fens of Lincolushue, Norfolk, &c , being its prinei- 
pal places of resort It 1s. a shy and wary bird, and 
one of the first to give the alarm on the approach 
ot the gunner Contrary tothe statement of Mon- 
tagu, Mr Selby asserts, trom Jong personal observa- 
tion, that 1t 1s of rare occurrence in the noith of 
England and the south ot Scotland, and that he has 
reason to believe that in the north of Scotland and 
the adjacent islands it 1s equally uncommon, the 
long-taled duch (Harelda glacialis), which in winter 
frequents the bays of the Orkneys and other groups 
of islands in great abundance, having been mistaken 
for it. 

This species 15 easily domesticated, but seldom 
breeds in confinement, yet hybiids between it and 
other ducks have occasionally been produced. 

Mr. Selby observes that the season of courtship 
is indicated by the male suddenly i:aising himerell 
upright in the water, and binging his bill close to 
his breast, at the same time uttering a low soit note, 
this gesticulation being often followed by a jerk of 
the hinder part of the body, which is then also 
throw above the water. We may add that some- 
what similar gesticulations are common to the mal- 
lard and other species. 

The pintailed duck 1s a bird of graceful propor- 
tions, with a slender neck and elongated tail, and, 
as is the case with the mallard and several others, 
as the teal and wigeon, the plumage otf the male 
after the breeding-season undergoes a remarkable 
change of colour, and assimilates to that ot the fe- 
male 

In the male, in full plumage, the head and throat 
are dark hair brown, the lower part of the neck, and 
two steaks running up to the hind part of the head, 
the breast, and under parts, white. Back of the 
neck deep brown. Flanks and thighs with fine 
transverse black lines. Under tatl-coverts velvet 
black. Back marked with alternate wavy lines of 
black and greyish white. Scapulars black ; tertials 
long, acuminate, and black, with yellowish white 
maigins. Lesser wing-coverts deep smoke-grey. 
Speculum blackish green, with a bronzed reflexion, 
bordered below by white. Quills brown. Two 
middle tail-feathers ei. ngated, acuminate, and black, 
the rest brown margined with white, Bull black. 
Legs plackish grey. 


1970,..—T Hz Sux.ipraxe 
(Zadorna Vulpanser), Head and Foot, Anas Ta- 


dora, Linn.; I Tadorne, Buffon; 
Bechstein; Vol of Savi; Reged 7 at 
and Hwyad fruith of the ancient 3 

The Sheldrake is a native of northern 


and Asia,and oceurs in Japan. We 
rate it among the indi sands biids of sar Daa as 
it breeds with us, and may be sé¢en at ¢l) seasons 
upon various parts of the coast, and on the mud. 
banke of our tidal rivers, but rarely far inland ; their 
numbers, however, are greatly increased in the 
by accessions from the north, which return to their 
summer hauntsin March. This species selects rabbit. 
wariens along the coast as its breeding-place, and 
tahing up a dese:ted burrow, there makes a nest of 
died grass, lined with soft down plucked from its 
own breast. The nest 1s sometimes ten or twelve 
feet from the entrance; but where there are no 
burrows accessible, it 18 placed in a fissure of the 
10ck or bank; the eggs are ten or twelve in number, 
and ofa pure white The parents are very solicitous 
respecting their young. uring the period of in- 
cubation (thirty days) the male keeps watch, and 
tahes the place of the female when she leaves the 
nest for food. When the young are hatched, they 
are conducted or carried in the bill of their parents 
to the sea, where they swim about in some sheltered 
spot, seldom leaving the water til] fully fledged. 
hen the nest or young ase in danger, the old birds 
show great addiess in decoying the intruder to a 
distance, feigning lameness, and fluttering along the 
giound betore him ; hence the natives of the Orkneys 
call this bid the sly goose, The toud of the present 
species consists of sea-weed, shelled mollusks, smal] 
ciustacea, the spawn and fiy of fishes, and also 
giain. The flesh 1s 1ank and bad. From its great 
beauty the sheldrake 1s often kept tame as an orna- 
mental appendage to lakes and sheets ot water in 
piks or gaidens, and numbeis of the young are 
annually captured for sale Selby states that in 
confinement this species seldom breeds; one in. 
stance came under his own observation, and another 
1s recorded by Montagu. We may here observe 
that the sheld:ake has bied both in the gardens of 
the Horticultural Society and in those of the Zoo- 
logical Society. 
The sheld:ake 18 distinguished from the ducks of 
other genera by the torm of its bill, whech 18 com- 
paratively short, high at the base, depressed in the 
middle, with the tip flattened and tu:ning upwards, 
and the nail abruptly curved. The legs are long, 
and placed in the centre of the body, whence the 
birds run on shore with considerable ease and quick- 
ness. There is a fleshy hnot on the base of the 
upper mandible in the male, which increases on the 
approach of the paling-season, and acquires & 
beautiful crrmson hue, The trachea of the male » 
furnished at the lower larynx with two thin bulle, 
of which that on the nght side 18 the largest. The 
head and neck are gieenish black; the lower pait 
of the neck, wing-coverts, back, sides, rump, and 
base of tail, pure white. Scapulais, a large band 
guding the middle of the belly, quills and extremity 
of caudal feathers deep black ; a large bay-coloured 
gorget adorns the breast. Speculum, or beauty-spot 
of the wings, purple green. Feet flesh coloured. 
The female 1s less than the male, and her colours 
are more obscure. 


1971.—Tne Wicron, or WipGcEron 


(Mareca Penelope). Canard Siffleur of the French ; 
Anstra fischiarola, Anatra marigiana, and Fischione 
of the Itahans; Pleitente of the Germans; Chwiw 
of the ancient British. 

The Wigeon 1» a native of the northern regions 
of Europe and Asia, breeding in Lapland, Sweden, 
Norway, &c, whence on the approach of winter 
vast flocks wing their way southwards, visitin 
Holland, Germany, Fiance, Spain, and Italy, It 
occurs in the neighbourhood of the Caucasus, in 
India, and Japan. In the British Islands it arrives 
about the beginning of October, visiting our inland 
marshes, bays, and the mouths of rivers, and great 
numbers are annually taken in decoys, for the sake 
of the flesh, which 1s very excellent, as a vegetable 
diet (aquatic plants, sea-weeds, and ordina grast) 
forms the chiet support of thisspecies. Dr, Re ard- 
son in a note gives the following interesting par- 
ticulars, which he derived trom Skelton, the intelli- 
gent keeper of a decoy in Lincolnshire ;—* With 
respect to food, the mullard, pintail, and teal ire- 
quent rch flooded lands, swittering with their neds 
in the soil, and sucking out all its strength, but the 


wigeon feeds quite differently, bemg an eared 
fowl to graze and a strenge eater of gram: It is 


especially fond of flutter grass (glycersa), which it 
ros on the surface, but it likewise eats many other 
herbs,” It is partial to willow-weed seedy (epilo- 
bium), as are also the mallard, teal, gta. 
preferring them to oats; and it feeds b ag, te 
also nocturnal in its habits. The wige been 
known to breed in Sutherlandshire; 
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uck.. -Karly:in March the flocks begin their 
polar migration, nd by the month of April our 
morassesand shoresare deserted. The wigeon is too 
well known to need a detailed description. Fig. 
1971* represents the Bill of this species. 


1972.—Tuz American Wicron 


(Mareca Americana). This species, which breeds 
in the high northern latitudes of America, is com- 
mon in winter in the United States, and particularly 
go in Carolina, where it frequents the plantations of 
rice. It visits Guiana and St. Domingo. Sener 
to Wilson, the American wigeon is extremely fon 
of the tender roots of that particular species of 
aquatic plant on which the Canvas-back Duck, so 
abundant in Chesapeak Bay, habitually feeds; hence 
the wigeon, as it never dives, is the constant attend- 
ant of the canvas-back, and is always on the watch 
for its rising from the deep with the tempting morsel 
in its bill, which the wigeon immediately snatches 
away. On this account the canvas-back and 
wigeons, or, as they are called round the bay, Bald- 
pates, live in a state of perpetual contention. 

As is the case with our raga thet species, the 
present is remarkable for its whistling call as it 
wings its way by night, and this call is frequently 
imitated as a means of enticing the birds within 
gun-shot. 


1973, 1974.—Tuz Summer Ducx 
(Dendronessa Sponsa). The Wood-duck of Audu- 


bon. 

This beautiful species is extensively spread over 
the whole of the United States of America, and is 
equally common in Mexico and several of the West 
India Islands. Its favourite haunts are secluded 
sheets of water embosomed in the woods, mill-dams, 
and ponds, the shore of the sea being seldom or 
never visited. In the warmer latitudes it is a per- 
manent resident, but in the more northern districts 
isa bird of passage, retreating southwards as winter 
comes on, and returning in the spring. In the 
Middle: States the Summer duck breeds about the 
beginning of April; in the Northern States, seldom 
before the early part of June; while in the Southern 
States it pairs about the Ist of March or a week 
earlier. Unlike the duck tribe aa this spe- 
cies never makes a nest on the ground, but chooses 
the deep hole which the great ivory-billed wood- 
pecker has made in a tree, or the deserted retreat of 
some squirrel, or the hollow left by the breaking off 
of some large limb; the tree chosen usually over- 
hangs the water or swamp, or is at no great distance 
from it. The nest is composed of feathers and 
dried herbage, with a little down, the latter mostly 
plucked from the breast of the female. The eggs 
vary from six to fifteen in number, and are smooth, 
polished, and of a colour between buff and pale 

reen. As is the case with our wild duck, the male 

eserts the female when she commences the task 
of incubation, and joins with others of his own sex, 
forming flocks, which in the autumn are augmented 
by the females and young of the year, all keeping 
together till the spring pairing-time. When the 
breeding-place overhangs the water, the young 
ducks, soon after being hatched, scramble to the 
mouth of the hole, and spreading their little wings 
and feet, drop into their favourite element, where 
the female diligently attends them: if, however, the 
tree should be at some distance from the water, the 
female: carries them to it one by one in her bill, 
holding them so as not to injure their yet tender 
frame. The same retreat is occupied year after 
‘ke by the same pair, and instances have been 

nown of their frequenting a favourite tree after the 
colonist had occupied the land around it, and the 
noise of the saw and the hammer, and the voices of 

usy workmen resounded at its foot; yet the Sum- 
mer duck ia naturally a shy bird, and usually avoids 
the presence of man, whom it has learned to fear. 

he food of this species consists of acorns, grain, the 
seeds of plants, insects, &c. 

In captivity the Summer duck is very tame, and, 
we doubt nol, op i ‘be easily naturalized as a do- 
mestic tenant of our homesteads. It breeds freely 
in the Zoological Gardens, Asan ornament to our 
sheets of water it has no superior. 

The colouring of the Je is as follows :—Head 
oe and ‘space between the eye and bill glossy 
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‘brown, ‘and there spotted with white. Scapulus, | 
, CO- |] wings, and tail exhibitin 
the purple. blue, and velvet: 


@ play of duck green, 
dlack colours; interscapu- 

rs, posterior part.of the back, runt, and upper 
tail-coverts blackish green and purple; several of 
the lateral coverts reddieh orange ; a hair-like, splen- 
dent, reddish purple tuft on each side of the rump; 
the under coverts brown. , Chin, throat, a collar 
round the neck, a crescentic bar on the ears, the 
middle of the breast, and whole of the abdomen 
white. Flanks yellowish grey, finely undulated 
with black ; the tips of the long feathers and also 
those on the shoulder broadly barred with white and 
black. Inner wing-coverts white, barred with brown. 
Almost all the coloured plumage shows a play of 
colours with metallic lustre. Bill red; a space be- 
tween the nostrils, its tip, margins, and Jower man- 
dible black. . Legs orange-coloured. Length nine- 
teen inches. 

The plumage of the female is much plainer than 
that of her mate, being chiefly coloured with drab 
and glossy brown, the fine pencillings of the sides 
being wanting. Fig. 1975 represents the Bill of the 
Summer Duck. 





1976.—THm MANDARIN Duck 


(Dendronessa galericulata). Een-Yéong ,of the 
Chinese, according to Mr. G. Bennett. 

Like the Summer duck of America, this is an 
arboreal bird, roosting in high trees. It is a native 
of China, and is often seen well represented in 
Chinese paintings. The Mandarin duck appears to 
mate for life; at all events, these birds are regarded 
by the Chinese as emblems of conjugal fidelity, and 
are usually carried about in their marriage proces- 
sions. 

The male is extremely beautiful, and remarkable 
for the long silky feathers of the head and neck, 
find the broad feathers which rise vertically from 
the wings. During four months of the year, how- 
ever, that is, from May to August, the male changes 
his splendid dress, and bears a close resemblance to 
the unadorned female. 

This species has bred in the Zoological Gardens, 
and, like its congener the Summer duck, might 
doubtless be naturalized. 

We shall now pass to the marine or diving ducks, 
which live almost exclusively in the sea, and dive 
deep for their food. The plumage is close and thick ; 
the limbs placed far back; the neck is thick and 
short; the wings short; and diving, rather than 
flight, is resorted to as a security from danger. 


1977, 1978, 1979.—Tue E1iper-Duckx 


(Somateria mollissima). Oie a duvet, ou Eider of 
the French; Eiterente of the Germans; Hwyad 
fwythblu of the ancient British ; St. Cuthbert’s Duck, 
Great black-and-white Duck, Dunton Duck, &c. 
Fig. 1978, the Female. 

In the genus Somateria the bill is small, with the 
base elevated, and extending up the forehead, where 
a central narrow line of feathers divides it. Apex 
narrow ; sides with coarse wide laminations ; nostrils 
small, oval ; hind-toe with a lobated membrane. Fig. 
1980 represents the Bill of the Eider-duck. 

It is from this bird, and an allied species, the King- 
Eider, that the down so celebrated for warmth and 
lightness is procured. The eider-duck is oceanic in 
its habits, tenanting the northern seas, and is very 
abundant on the shores of Iceland, Greenland, Lap- 
land, Spitzbergen, and those of Baffin’s and Hudson's 
Bays. It is called Mittek by the Greenlanders. It 
is only an accidental visitor to our southern coasts, 
buc 18 common in the Hebrides, where it annually 
breeds, as alsoon the Farn Islands onthe Northum- 
brian coast. In Iceland and Norway, the districts 
to which this bird resorts are regarded as valuable 
property, and strictly preserved; but in. Labrador, 
where the eider is abundant, the egg-gatherers kill it 
In great numbers, from mere wantonness, but neglect 
the down. The Greenlanders chase the eider for 
the sake both of the flesh and skin; and also rob 
the nests of the down and the eggs, the latter bein 
esteemed excellent food. It is the down with which 
the female lines her nest that is so valuable; that 
taken from the dead bird being of very inferior 
quality. The mode in which the down is collected 
in Iceland and Norway, where every one is anxious 
to have an eider-estate, is as follows:—The female 
is suffered to lay her five or six eggs, which are 
placed in a nest constructed of marine plants, with 
the warm elastic material in question asa lining: 
these eggs and the down are taken; she then relines 
her nest, and Jays a second time: the eggs and down 
are again abstracted. Unable to supply more down, 
the male now strips his breast, and furnishes a sup- 

ly, known by its pale colour: on this the female 
ays two or three eggs, which she is suffered to hatch 
vnmolested, for were these to be taken the bereaved 


| vird would utterly forsake the inhospitable place, 


and return no more. The quantity afforded by 
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a7 


SE A AO NR RR A ALN is mae et an Rae mere oD 





_ The eider-duck is a.bird-of recluse ares disliking: 
interruption, though not perticaley y timid. Hence 
it generally chooses for its breeding-haunt..iow flat” 
islands along the coast, and narrow slips of land. 
projecting into the aga; here multitudes assemble 
uring the summer, in order to rear their broods, 
and are at that time very tame. 3 

Sir George Mackenzie, during his travels in Ice. 
Jand, had an opportunity, on the 8th June, at Vidée, 
of observing the eider-ducks, at all other times of 
the year perfectly wild, assembled for the great 
work of incubation. The boat, in ity approach to 
the shore, passed multitudes of these birds, which 
hardly moved out of the way; and, between the 
Janding-place and the governor’s house, it required 
some caution to avoid treading on the nests, while 
the drakes were walking about, even more familiar 
than common ducks, and uttering a sound which 
was like the cooing of doves. The ducks were 
sitting on their nests all round the house, on the 
garden wall, on the roofs, nay even in the inside of 
the houses and in the chapel. Those which had not 
been long on the nest generally left it when they 
were approached; but those thet had more than 
one or two eggs sat perfectly quiet and suffered the 
party to touch them, though they sometimes gent! 
repelled the intrusive hand with their bills. But, u 
a drake happen to be near his mate when thus 
visited, he becomes extremely agitated. He passes 
to and fro between her and the suspicious object, 
raising his head and cooing. 

The food of the eider-duck consists of small 
crustacea, mussels, and other shell-fish, and various 
marine animals, in quest of which it dives with great 
address. The male and female differ greatly in 
colouring. In the male, on each side of the head 
and above the eyes, isa large band of black feathers ; 
the sides of the throat and back of the neck are of a 
delicate sea-green; the neck is white, with a tinge 
of yellow passing into buff on the breast; back and 
shoulders white ; quill-feathers, tail, and under parts 
black. The female has the plumage universally of 
a brownish red, barred transversely with black ; bill 
oil-green ; legs greenish yellow. 


1981.—Tue Surr-Duck 


( Oidemia perspicillata). Surf-Scoter, Black Duck, of 
Edwards; Macreuse a Jarge bec ou Canard Marchand 
of the French. 

In the genus Oidemia the bill is broad with 
dilated margins and coarse Jamelliform teeth; it 
rises abruptly above the nostrils; the forehead 
encroaches in a point onthe upper mandible. Fig. 
1982 represents the Bill of the Surf-Duck. 

This species is common and abundant at Hudson's 
and Baffin’s Bays, and may be regarded rather as an 
American than a European species, its visits to the 
Orkneys and the European seas being merely acci- 
dental. It was seen at Nootka Sound by Captain 
Cook. The Prince of Canino notes it as very 
abundant in the sea in the neighbourhood of the 
shore at Philadelphia. During the summer the 
surf-duck haunts shallow estuaries, bays, and bars, 
where it feeds upon shell-fish, and dives with re- 
markable vigour in the midst of the heavy surf, It 
breeds, among other places, on the shores of Hud- 
son’s Bay, and in Labrador, making a nest of grass, 
and lining it with down. The eggs are four or five 
in number, of a white colour. 

The winter migrations of this species extend to 
Florida, but numbers remain during the cold season 
along the shores and in the open bays of the United 
States. The northward return takes place early in 
May. The male is velvet black, with a reddish 
reflexion; throat brownish; a broad white band 
between the eyes, and a triangular patch of the 
same on the nape; bill reddish orange, the nail 
paler; a square black spot on the lateral protube- 
rance; legs orange ; webs brown; bill much like 
that of the Velvet Scoter (Oidemia fusca), but the 
lateral protuberances are naked and horny, and the 
central one is feathered farther down. The lamingw 
are distant, and the lower ones particularly promi- 
nent, with cutting edges. As inthe other Qidemie, 
the bill and forehead are inflated, causing the head 
to appear lengthened and the crown depressed. The 
nostrils are rather large, and nearer to the point 
than to the rictus. Length twenty-four inches. 
(Dr. Richardson, trom a bird killed at Fort Franklin.) 

Female and Young :— Black ashy brown wherever 
the male is deep black. Head and neck lighter; 
frontal band and great angular space upon the nape 
indicated. by very ott be ashy brown. Lateral pro-. 
tuberances of the bill but little developed, and the 
whole bill of an ashy yellowish colour. Feet and 
toes brown ; webs black. (Temniinek.) Dr. Richard+ 
son observes that the under plumage in particular is 
paler; that the back and wing-coverts are narrowly 
edged with Grey that the breast, flanks, and ears 
have some whitish edgings; that the bill is black, its 
base not so much inflated; and the nostrils are. 
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1976.—Bill cf Summer Duck. 
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1080.—Bill of Eider. Duck. 
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1974,.—Summer Duck. 





1978.—Female iider-Duch, 


1976.—Mandarin Duck. 
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1962.—Bill of Surf-Duck. 








1971,.%—Bill of Widgeon, 
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1987-—=Ball of Spirit-Duck. 





1984.--Beak of Canvas-back Duck. 
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1989.—Tux Canvas-nack Duck 


( Pubgula Volisnera), In the genus Fuhgula the 
bill 18 flat, broad, long, with Sal a shght elevation 
at the base; the nostrils are suboval; the feet are 
large® the hind toe broadly lobated, Fig. 1964 re- 
presents the beak of the Canvas-back. 

The Canvas-buck duck, in many points, both of 
form and colowing, closely approaches our well- 
known Pochaid (Fuligula ferma), but 1s conmderably 
superior insize It 1s aspecies peculiar to America, 
breeding from the 50th parallel of N_ latitude to 
the most not{hern limits of the fur countries, When 
the season of incubation 18 over, and the winter 
sets in, the Canvas-back in Jarge flocks migrates 
southwaids, appearing on the coast» of the United 
States about the middle of Octobe: A few de- 
scend to the Hudson and Delaware but the great 
body of (ese birds resort, according to Wilsun, to 
the numerous rivers belonging to, and in the neigh- 
bourhood of, Chesapeake Bay, particularly the Sus- 

vehannah, the Patapsco, Potomac, and James 
rivers. Itis probable that they cxtend them migra- 
tion to the Gulf of Mexico, they are said to be 
common at the mouth of the iver Neuse, new 
Newbern. It .s seldom that these bids advance 
high up the riveis, but reson’ to a particular part of 
tide water, where the long subaquatic valisnena 
grows in immense quantities, the white tender root 
of which furnishes them with the most acceptable 
food. For this they dive and tear up the plants, 
which become diifted into matted rows by the 
wind, the tender portions near the root of the slende 
marine vegetables, called eel-giasses (Zostera na 
rinaand Ruppia mantima), are also eagerly devoured, 
as well as seeds and giain, which are often scattered 
over the aulace of the water near the coast, from 
wrecks, Wherever their favourite vegetables 
abound, these birds assemble, and sumetimes in 
such multitudes as to cove: acres of the river, the 
noise of their wings when they use disturbed by the 
gunner resembling the roar of thunder They ase 
extremely shy, and can only be approached by 
stratagem, yet are they the object of the spoits- 
man's unceasing persecution, fur of all the duck 
tribe, 1 we may believe those who ought to know, 
none can at all compare with them yn the exquisite 
flavour of their flesh. On then fist anival along 
the shores of the United States they are Jean, but 
in ashoit time they become very fat, and thea bs 
the flesh superlative. The neck of the Canvas- 
back, in the male, 14 of a ich chestnut, dec pening 
into black on the upper part of the back and bicast, 
where it abruptly tuuminates the rest of the back 
is white, beautitully pencilled with fine transverse 
wavy lines of dusky black, the bicast and undet 
surface are white, pencilled in the same mannel, 
but more obscuicly , quill-featheis pale slate, dusky 
towards the tips, tail shot and greyish biown 
Bill black, legs pale ash , length two feet 

In the female, the general plumage is umbet 
brown vaned with rufous, the back being finely 
undulated with greyish white. 


1085, 1986 —TuHe Spirit Duck 


Clangnia ulbeola), Male and Female The Buffel 

uek of Pennant, the Buffel s head Duck of Catcsby , 
the Buftel-headed Duck of Wilson, the Little Blach- 
and-While Duck of Edwards. 

Inthe genus Clangula the bill is narow, some- 
what elevated at the base, contracted towards the 
tip, with the nostils inclining to oval, and nearly m 
the middie of the upper mandible ‘Though many 
of the birds of this genus frequent the sea, the species 
wenerally occur in rivers and lakes, as is the case 
with the Golden Eye (Clangula vulgais), which 
bieeda an the arctic cucle, and visits the larger 
rivers and lakes of ow asland, and the Continent 
generally, in the winter, The same observation 
apphes to the beautiuul Harlequin Duck (Chi 
tnonica), aud to the present species, both natives of 
Amenica, Fig. 1987 represents the Bill of Clangula 
albcola 

The Spnit-duck, called Wakaisheeweesheep, Waw- 
haisheep, and Wappano-sheep by the Cite and 
Chippeway Indians, is common in the winter to the 
wea-shiore, lakes, and nveis of the United States, 
where it 18 celebiated for its remarkable expertness 
in diving. So suddenly does 1f disappea, and with 
such addiess does if conceal itself, atte: vanishing 
under the water, that it has obtained the names ot 
Conjuror and Spiit-duck, magic, as it were, ap- 

earning in its movements. Hence it is not often 

t, and even if at be, and the shot does not kill it 
outiight, rt vag dives, and thus manages to 
evade its pursuer, The food of this species consists 
of small shell-fish, shimps, sea-weeds, Javer (Ulva 
lactuea), &e., for which it dives in the bays alon 
the coast, and the saline marshes. Its flesh, thoug. 
fat, as not in much esteem. Dunng the winter, this 
bird ia usually eeen in pairs, or small companies, 
but towards Marth it assembles in flocks, which 
leave tor the high regions about the middle of April, 


they arrive in June; frequenting the Severn river, 
and making their nests in hollow trees in woods ad- 
javent to water. The male is a very beautiful turd. 
The forehead, region of the bill, nuchal crest, and 
upper sides of the neck mch duck gieen, blending 
with the resplendent auicula purple of the top of 
the head and throat. Broad band from the eye to 
the tip of the occipital crest, lower half of the 
neck, the shouldeis, exterior scapulars, interme- 
diate and greater covets, outer webs of five on 
Kix secondaries, flanks, and under plumage puie 
white Back, long scapulars, and tertiaues velvet 
black , Jesse: coveits bordering the wing the same, 
edged with white, prumanes and their coverts 
brownsh black Tatl-coveits blackish grey, tail 
broccoh brown; under tatl-coverts greyish, Bill 
bluish black. Legs yellowish, In many sping 
specimens the under plumage 1s ash-giey. Length 
about sixteen inches 

The female, which 1s considerably smaller, has 
the head and back of adath blackish brown, the 
fore-part of fhe back, scapulais, and tuitianes, edged 
with yellowish brown  Fore-pait of the neck, sides 
of the breast, and flanks, blackish mey, breast 
and belly white, glossed with brownish orange 
White band on the ears and occiput much nanowe 
than m the male. The white speculum 15 les» 
peifect, and the whole of the Jesse: coverts and 
scapulars are unsputted blackish brown, 31)) and 
feet brownish. 


1988, 1989, 1990.—THE Love TAILED Duck 


(Haseldu glaciahs) Canard a Jongue queue of the 
Fiench, Kisente of the Geimans, Swallow tailed 
Duck of the Hudsons Bay residents , Hwyad zyntton 
gwennol of the ancient Biitish. 

In the genus Harelda the bill 15 very short, high 
at the base, and arched, the lamine aie laige, pio- 
minent, and distant, nostuls oblong and nearly 
basal Fig 1991 1epresents the Bill ot Haelda 
glacialis. 

This active duck, which emulates the Spirt-duck 
in its wondeiful aquatic evolutions 1s a native of 
the dreary regions of the arctic cucle, making along 
the grassy shores @ nest of herbage, which it lines 
with fine down trom its breast The eggs ae five 
in number, and of a pale greenish grey. Alter the 
season of incubation, these birds collect m= vast 
flocks, and as the cold season advances, migrate 
southwards, but not before the polar seas are tho- 
Tonghly we-bound = It visits the shores and Jakes 
of the Umted Stafes, Norway, Sweden, Rusua, Ger- 
many, and the wiands and lakes of Scotland, but 1s 
seldum scen on ow southein shores = Its flight is 
wonderlully rapid, but not at a great elevation, a 
Jong protracted, and Its a 18s loud and almost in- 
cessant, and when uttered by congiegated miulti- 
tudes resounds to a considerable distance 

The male of this species differs considerably from 
the female in plumage, and the livery of suminc 
differs from that of winter. 


1992.—Tur Racrnorse, or STEAMER-Duc k 


(Micropterus brachypterus), Ordemia Patachom- 
ea, King, Anas biachyptera, Latham, Racchorse 
of Captain Cook, Steamer: duck of Captain King 

This eatiaordinary duck leads us away from the 
Northern to the Southern hemisphere — It 1s a na- 
tive of the Falkland Islands, Tiena del Fuego and 
Patagonia, and tiom the shortness of its wings 18 
incapable ot flight, while, on the other hand, they 
aid it in shimmuing with cxtraoidinary speed the sur- 
face of the water, and also in diving to the bottom 
of the sea The limbs are immensely thick and 
powerful, the neck shuit, and the bill stout, deep at 
the base, but abbreviated. It 1s described by Cap- 
tain Philip Parker King, RN ,1in the Zoological 
Journal 

It was, says Captain Ku g, at Eagle Bay, beyond 
Cape San Isidio (Poimt Shut up of Byron , in the 
Strait of Mayalhacns that ‘we saw for the fist 
time that most remathable bird the Steamei-duck. 
Betore steam boats were in general use, this bud 
was denominated, fiom ate swiftness in skimming 
over the sutlace of the water, the ‘racehorse,’ a 
name which occurs fiequently in Cooks, Byron’s, 
and other voyages, It 18 a gigantic duch, the 
largest J ever met with It has the Iobated hind 
toe, legs placed far backwards, and othe: charac- 
téiistics of the oceanic duchs. The principal pecu- 
harity of this bird 1s the shortness and remarkably 
smal} size of the wings, which, not having sufficient 
power to raise the body, serve only to propel it 
along, rather than through the water, and are used 
like the paddles of a steam-vessel. Aided by these, 
and its strong bioad-webbed feet, it moves with 
astonishing velocity. It would not be an exagyera- 
tion fo state its speed at from twelve to fifteen miles 
an hoyr, The pecuhar forin of the wing and the 
shart tigid feathers which cover it, together with 
the power this bird possesses of remaining a consi- 
derable time under water, constitute it # stnking 
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link between the .genbral 


(Penguing). It has bean noticed by many pte 
navigators. The largest we found mesanred feity 
inches from the extremity of the bil to that of the 
tail, and weighed thirteen pounds: but Captain 
Cook mentions, 1n his second voyage, that the weigh; 
of one was twenty-nine pounds, It is very difBcuit 
to kil) them, on account of their wariness and thick 
coat of feathers, which 1s impenetrable by anythin 
smaller than swan-shot. The flavour of thet flesh 
18 ¥O strong and fishy, that at first we killed them 
solely tor specimens. Five or 61x months, howeve, 
on salt provisions taught many to think such tood 
palatable, and the seamen never lost an opportunity 
of eating them. I have preferred these ducks to 
salt beet, but more asa preventive against scurvy 
than fiom hhing their taste, J am averse to alter. 
ing names, paiticularly in natural history, without 
very good reason; but in this case 1 do think the 
name of ‘steamer’ much more appropiate and de- 
scriptive of the swift padding motion of these birds 
than that of ‘racehorse.’ I beheve, too, the name 
of ‘steamei’ 1s now generally given to it by those 
who have visited these regions.” 

M: Darwin, in his notice of the same bird, says 
that it proceeds partly by swimming and partly by 
flapping the suitace of the water, ‘*The manner is 
soinething like that by which the common house 
duck escapes when pursued by a dog; but I am 
nearly sure that the steamer moves its wings alter- 
nately, instead of both together, as in other birds 
‘These clumpy logge:headed ducks make such a 
noise and splashing, that the effect 1s exceedingly 
cuilous ” 

‘Lhis species feeds on crustacea and shel)-fish, &c, 
The geneial plumage above 1s Jead-colour, with a 
tinge of grey, under parts white, speculum or 
beauty spot of wings white, at the bend a blunt 
spur Bill yellow with the nail black ; legs dusky 
yellow, Length forty inches; of bill, three inches. 

In the ‘Proceeds. Zool. Soe ,’ Dee 14, 18390, a 
second species trom the western parts of the Straits 
ol Magalhaens (Magellan), 1s desciibed by Captain 
king, under the title of Micropterus Patachomicus. 
It is inferior in size to the preceding. 

We shall now pass from the Ducks to the Geese . 
of which our ordinary domestic biced 18 deduced 
fiom the Greylag (Anse: palustits, Flem.; Anger 
cinereus, Meyer), which was tormeily very abundant 
in England, breeding in the tenny counties. We 
have besides the Common Guose, the Chinese Goore, 
(Anse: cygnoidcs) which is laige: and mote swan- 
hike im its form than the preceding, having a long 
and slender neck — It isa native ot China and other 
parts of Asia and 1s said to occur in Atnea, It 1s 
the Que de Guinée of Button. A third goose, the 
Canada Goose (Anser Canadensis), 1s not uncom- 
mon ina state of domestication in our island, but 
is kept rather as an ornament to ponds and sheets 
of wata, than for the sake of ite flesh In Ameuiea, 
where it is domesticated, the taimeis regaid it as 
good and more profitable than the oidinary tame 
goose of Europe. 


1993 —THEe Canapa Goosse 


(Anser Canadensis) This species, of which, as we 
have said, there is a fame bieed both in Emope and 
Ameiica, 1s a native of the arctic regions of North 
Ametica, whence, in the autumn, vast flocks wing 
then way southwards, spreading over Canada and 
the Umted States. ‘The autumnal flight, says W1l- 
son, Jasts frum the midgle of August to the middle 
of October, when the frosts begin. No soonet 
do they arrive in Canada and the States, than 
the work of slaughter commences. They run the 
gauntlet, s0 to speak, for many hundreds of mules, 
through such destructive fires, that by the tyme they 
have reached the shoes of the middle States, their 
numbers are not only greatly reduced, but the sur 
vivuis have become exceedingly shy and watchful 
The English residents at Hudson's Bay depend 
gieatly on the supply of Canada Geese for then 
wintel provision ; and it 1s stated that in favourable 
yen as many as thee or four thousand have been 
ed and barrelled up, a single native, fom the 
ambush of his bough hut, will sometimes kill two 
hundred in @ day Those which are taken when 
the fiost begins to set in are preserved in a frozen 
state, with the feathers on, and not salted, as the 
rest ; the feathers constitute an article of commerce. 
and are sent to England. The flesh of this species, 
though juicy and excellent, is not equal to that of 
the Snow gouse (Anser hyperboreus), which, accord: 
ing to Dr. Richardson, 1s of first-rate quality; 
consequently thousands of this latter species #¢ 
killed during their southern progress, and kept in & 
frozen state, in holes dug in the ground, and covered 
up with eatth. The same mode of preserving them 
1s aera also in Siberia. a j 
out the middle of April the fm geese T 
turn northwards, their fight laati at the middle 
of May. They have been fou ing on the 
coasts of Labrador. (n the ‘cat Hipe Books in 


ort | : 
the fur qnadtries the arotls of myrin oben. 
niences, the: natives attracting ne 
shot range by iiteting their call mote. ‘One 
goose,” says Dr. Ri 1 f-arhery fat he abaut 
Fine pounds, and is the daily ration for ote of the 
company'’sservants during this season ; it is reckoned 
equal to two mnow geese, or three ducks, or eight 
ounds of buffalo or moose meat, two pounds of 
emmican, or & pint of maize and four ounces of 
suet About three weeks after their first (vernal) 
appearance, the Canada geese disperse, in pairs, 
throughout the country between the 50th and 
o7th parallels to bieed, retiring at the same time 
fom the shores of Hudson's Bay. They ere seldom 
or ever seen on the coasts of the Aictic Sea In 
July, after the young are hatched, the parents moult, 
and vast numbers are killed in the tivers and small 
lakes, when they are unable to fly. When chased 
by a canoe and obliged to dive frequently, they soon 
pecome fatigued, and make for the shore with the 
intention of hiding themselves, but as they are not 
fleet they fall an easy prey to their pursuers. In 
the autumn they again assemble in flocks on the 
shores of Hudson’s Bay tor three weeks or a month 
previous to their departure southwards.” 

The tood of the present species consists of tender 
aquatic herbage and roots, and also marine plants, 
together with grain and berries. 

"ihe Canada gouse has the head, nearly all the 
neck, the greater quills, rump, and tail black. Back 
and wings biown, with a pale edge to each feather. 
Base of the neck and under ee white, a few 
ieathers before the edge, and a laige throat-mark 
white Bull and teet black. 


1994.—Tuz Bran Goose 


(Anser Segetum, Steph ). Anser terus, Flem. 

The Bean goose o1 Smal! Giey gouse must not be 
confounded with the Greylag, the ougin of ou 
domestic atock, and from which it may be distin- 
guished by its inferior size, and by the form of 
the bill, which 1s comparatively shoiter, smalicr, and 
more compressed towards the end. Its wings reach 
even beyond the tail. Moreover, in the bean goose 
the base of the upper mandible as far as the nos- 
tuls and of the lower, together with the nails of 
both, are black, the rest of a reddish flesh-colour 
Inchning to orange, Whereas the bill of the grey- 
lag is of an orange red, with the nail of a greyish 
white. 

The bean goose 1s a native of the tugh northern 
regions, and the range of country within the arctic 
circle, whence in the autumn it migtates south- 
wards, and 1s well known asa regula: winter visitant 
to our islands, airiving about the beginning of Oc- 
tober ‘Lhe flocks have their 1espective feeding 
districts or haunts, to which, as Mr Selby has patis- 
factorily determined, they invariably return, the 
flight, except during stormy weathei, 18 generally 
at a great elevation, and extremely rapid = ‘The 
birds fly either in a diagonal line, o: form two sides 
ofan acute triangle, and during thei aezal piogiess 
maint{win an incessant cackle, the voices of the two 
sexes being easily distinguished. Duting the day, 
the flocks resort to the upland grounds and open 
lunds, feeding on the tender wheat, and also upon 
clover and other herbage In the early part of the 
épiing they visit the fields newly sown with beans 
and peas, and greedily devour as much as they find 
scattered about, or can dislodge, on the appioach 
of evening they retire to the watei, o: to some ba 
of sand, ata little distance from the shore, where 
they have a tiee range of vision all around, and no 
enemy can steal unobserved upon them. They are 
extremely watchful and vigilant, and it 1s only by 
stratagem that the sportsman can come upon them 
Within gunshot. The best plan is to he in wait for 
them when they make their early morning visit 
- or feeding grounds which they habitually fie- 

en 

The bean goose 18 said to breed on some of the 
outermost Western islands in consideimble numbers, 
rok in the marshy grounds a nest of died grasses 
and other vegetables; the eggs ase ten or twelve in 
number, 

The bean goose 1s much more common in our 
mand than the greylag, at leat in the present day : 
or formerly the greylag was not only numerous, 

ul @ permanent redident, bieeding in the fenny 
Counties, fiom which the process of draining, and 
p20 inciease of population, have almost entirely 
posted it For the description of a recently de- 
srautned species, the Pink-tooted goose, closely 
Shed to the bean goose, see ‘ Proceeds. Zool. Soc.’ 
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(Anser Bermela), The Bernicle, together with a 
ely allied species, the Brent phate (Anser 
sit *) are both natives of the high northern lats- 
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the winter; the berdicle goved resorts to the western 
whores of Britain and the north of lreland, and 1s 
abundant on the coast of Lancashire and in the Solway 
Frith; while the brent goose chiefly haunts the 
eastern and southern shores of Britain, and abounds 
on the Noithumbrian cost. Both apecies are yery 
shy and wary, and can only be approached by means 
of the most cautious mancéuvies. They trequent 
maishy ground covered with spring-tides, teeding 
upon sea-shoie grasses, the tronds of various alge, 
and particularly of the laver. 

The beimcle breeds in Iceland, Spitzbergen, 
Greenland, Lapland, the north of Russia and of 
Asia, and the neighbourhood of Hudson's Bay It 
18 Ot handsome form, and, fiom the length of the 
tarsi, stands high on the limbs, its flesh 1s very ex- 
cellent 

As the bernicle or bernacle goose and the brent 
goose have till recently been confounded together, 
the fabulous origin attubuted to the one imvolves 
that of the other also. It 1s strange that in matters 
conce:ning the marvellous, even men of education 
will take pains to deceive themselves, and, instead 
of investigating nature with a “learned spit, give 
a@ licence to 11] duected imagination, and credit ab- 
suidities When such men aie 50 Ciedulous, how 
can we wondei at the superstitions of the illiterate ? 

The fist phase of the story im question 1%) that 
certain trees, resembling willows, more particularly 
In one of the O:kneys, Pomona, produced at the 
ends of thei branches smal! swelled balls, containing 
the embryo of a duck suspended by the bill, which 
when ripe, fell off into the sea and took wing 
Munster, Saxo Giammaticus, Scaliger, Fulgosus, 
Bishop Leslie, and Olaus Magaous, all attested to 
the tiuth of this monstrous absurdity  Gesner, 
Johnston, and Aldrovand may be alo cited hig 
1997 1s a copy of the bernacle goose-tiee, fiom 
Aldiovand, displaying the pendent truit, in due 
lame to undeiyo their wondeitul transformation 

A second phase o1 modification of the story is 
that given by Boece, the oldest Scottish historian he 
denies that the geese (Scotticé, Clarks) grow on trees 
by then bills a» some believe, but that, as his own 
researches and peisonal experience ptove, they are 
fiist produced in the form of worms, in the substance 
of old trees or timber floating in the sea, tor such 
a tice, cast on shore in 1480, was brought to the 
land, who ordered it to be sawn asunder, when there 
appeared a multitude of worms, “ throwing them- 
selves out of sundry holes and bores of the tiee, 
some of them were rude, as they were new-shapen , 
some had both head, feet, and wings, but they had 
no feathers , some of them were perlect shapen 
fowls, At last the people, having this thee each 
day in more admuation, brought it to the kirk of 
St Andiew 4, beside the town of Tyre, where it yet 
remains to our days.” Other instances he adduces 
by way of proof, and at length he comes to the 
conclusion, that the production of these geese fiom 
fruits is the cioneous opinion of the ignorant, it 
being asceitamed that ‘they are produced only by 
the nature of the ocean sea, which Js the cause and 
production of many wonderiu) things” In this 
view he was supported by ‘lurnc: and others 
“ When,’ says Turner, “at a certain time an old 
slup, or a plank, o1 @ pine-mast 1ots in the sea, some 
thing hke a litle fungus at fist makes it» appear 
ance, which at length puts on the maniest form of 
bids, alterwards these are clothed with feathers, 
and at last become living and flying fowl ’ (¢ Avium 
Preecip Hist.,’ art ‘Anser.’) ‘Turner, however, does 
not give up the guose-tree, but informs Gesner that 
it 1s a different bird from the brent or beimicle goose, 
which takes its ongin fiomit (Gesner * De Avibus, 
1, p 107, &e ) Passing a host of other anthon- 
ties, with their accumulated proofs, and the deposi- 
tions of unimpeachable witnesses, we may come to 
Geraid, who, in 1636, published 1p his ‘ Hubalist’ a 
detailed account as follows — 

“But what our eyes have seen and hands have 
touched we shall declare There 18 a small island 
in Lancashie, called the Pile of Fouldcrs, wherein 
are found the broken pieces uf old and bruised ships, 
some whereof have been cast thither by shipwracke, 
and also the thunkhs and bodies with the branches of 
old and rotten trees, cast up there likewise , whereon 
1s found a ce:taine spume, or froth, that in time 
bieedeth into certaine shels, in shape like those of 
the mushle, but sharper pointed, and of a whitish 
colour, wherein 1s contained a thing in form hike a 
lace of silke finely woven, as it were, together, of a 
whitish colour, one end whereof 1s fastened into 
the inside of the shell, even as the fish of oisters and 
muskles are; the other end 18 made fast unto the 
belly of a rude masse or Jumpe, which in time com- 
eeth to the shape and torm of a bud when it 1s 
perfectly formed the shell ga eth open, and the 
first thing that appeareth is the foresaid lace or 
string ; next come the legs of the bird hanging out, 
and as it groweth greater at openeth the shell by de- 

e4, till at length tt ia all come forth and hangeth 
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full maturitie, and falleth into the sea, where tf 
gathereth feathers, and groweth to a fowle bigger 
than a mallard and lesser than a goose, having 
blacke legs and bill or beake, and feathers blacke 
and pia spotted in such manner as 1s our mag- 
pie, calfed in some places a pie-annet, which the 
people of Lancashire call by no other name than a 
tiee-goose ; which place atoresaid, and all those 
parts adjoining, do so much abound therewith, that 
one of the best 1s bought for three pence. For the 
truth hereof, 1f any doubt, may it please them to re- 
paire unto me, and I shall satusfie them by the testi- 
monie of good witnesses ” 

Fig 1998 1epiesents the illustration given by 
Gerard of this account. It 1s apparently intended 
for a log of wood rising out of the sea crowned with 
these goosebeanng shells 

We must not suppose that there were none who 
doubted this marvel Belon, who wrote in 1551, 
and others, treated it with mdicule; and m Ray’s 
‘Willughby,’ penned in 1678, we find a refutation 
of it, only with an admission of spontaneous gene- 
ration among ceitain aumals of the lower orders, 

What it may be asked, were the mazine animals 
supposed to be the ongin of this goose? Simply 
those singular shell-covered cinhipedous creatures 
supported on, or rather attached, oftert in thousands, 
to floating timber by means of long flexible worm. 
hke stalks o: peduncles, They are known by the 
name of Bernacles, or Bermicles (Pentelasmis ana- 
tifera, Leach, Lepas Anatifera, Linn ) The body of 
these curlous cicatures Is enclosed in a shel) not 
unlike that of a muscle, but composed of five pot 
lions, one a dorsal stripe along the inteno: margin 
the valves are but partially connected by a mem- 
biane, leaving a large fissure, through which emerge 
the ciated arms or cirrm, plumose and jointed, 
The colou of the shell is pale purplish blue. Of 
these anmmals we shall heieafte: have occasion to 
speah more particularly We present a representa- 
tion of them at Fig 1999. How it came to pass 
that the absurd tradition we have buefly detailed 
aiose, is beyond our Conjecture. 

To retuin to the bernicle goose (for so 1t 18 still 
called), its weight 1s about five pounds, the bill as 
black with a 1eddish streak on each side, the 
Cheeks and throat, with the exception of a black 
line from the eye to the beak, white, head, neck, 
and shoulders, black , upper plumage marbled with 
blue, grey, black, and white Tail black, under 
pats white , legs dusky We may hete refer to the 
hgures of the bill of various species of goose, pre- 
sented in order that the differences of {o1m assumed 
may be the more casily compared together — Fig. 
2000 1epresents the Bull of the Snow Goose (Anser 
ay pero’) Fig 2001, the Bill of the Greylag, 
alicady desembcd = Fig 2002, the figure of the Bill 
of the Egyptian Goose (Chenalopex Asgyptiacus), 
lig 2003 the B lof the Bermcle Goose Fig 2004, 
the Jill of the Cereopsis Goose (Cereopsis Novee 
Hollandiw). 


2005 —Tus Eavyrtian Goose 


(Chenaloper ALgyptiacus) The Egyptian Goose 
is abundant alony the banks of the Nile, and i» dis- 
tributed over the continent of Afiica generally. It 
also visits the southern shores of Ewope, and 18 not 
uncommonly seen in ate According te Tem- 
muinck it was this species which was held in vencra- 
tron by the ancient | gy ptians, and of which hguies 
are frequently observed among the monumental 
remains of that extraordinary nation ‘The author 
of ‘Egyptian Antiquitics,’ vol 11 p 311 (‘ Tibrary 
of Entertaining Knowledge °), also observes that the 
chenalopex of Herodotus, stil] verycommonin kyypt, 
is Of frequent occurence on the sculptuics, though, 
as he says, it Was not a sacred bird, unicss it may have 
s0me Claims to that honour fiom having been a@ tar 
vourite article of food forthe priests ‘A place in 
uppet kyypt had its name Chenoboscium o: Che- 
noboscia (goose-pens) from these animale being fed 
there, raare | fur sale’ ‘There is good 1eason, 
howevel, to believe tl at the ordinary common goose 
was kept, as well as the chenalopex The ancients 
regaided the egg» of this species as second in flavour 
only to those of the pea-fowl. Aglian mentions the 
bid, and notices ifs Cunning and wainess Hence 
the word ynvadwayE, trom xv, & goose, and daAwrné, 
afox the Kgyptian goose 1s often kept because 
of its beauty in a semi-domesticated state on orna- 
mental sheets of water, both in our country and on 
the continent, and in that condition it breeds freely , 
hence it happens that the young when fledgcd often 
take wing, and wandering about on nvers or lakes, 
are shot a circumstance, as Mr. Gould observes, 
which occurs yearly. The habits of this goose 
closely resemble those of the rest of the tiibe. The 
bill 15 long, slender, and nearly straizht, rounded at 
the tip; the upper mandible 1s shghtly curved, and 
the nail hooked ; refer to Fig 2002. The tarsi are 
elongated ; the neck 1s long and slender, the general 
contour compact, ne 
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2006, 2007.—Tne Canzorsis Goosz 


(Cereopeis Nova Hollandia). This beautiful bird 
decidedly forms the type 
which, however, it is the only known species. 
According to some naturalists it evinces a certain 
degree of approximation towards the Ardeide 
(Herons), a point on which we are by no means 
satisfied, for though less completely organized tor 
swimming and diving than many of the Anatide, 
atill neither in food nor in habits, nor in the essen- 
tial points of its anatomy, does it resemble the 
herons. The fact is that the theory of cucles or 
given groups inosculating by means of intermediate 
forms stands on a frail! bass The cereopsis ex- 
hibits the leading characters which distinguish the 
geese from the ducks, carried out still more de- 
eidedly, The beak isshorter, the Jegs longer, and 
the feet less webbed than in most geese we may 
add to this that the bill is elevated, obtuse, and 
covered, except at the tip, with a cere, or mem- 
brane, on which are the nostiuls The legs are 
bare of feathers a little way above the tarsal ot ; 
the nails are strong, and the wings ample Refer 
to Bill of Cereopsis, Fig 2004 

The oereopsis is a native of New Holland, and 
though most voyagers who have visited the distant 
shores on which it abounds have alluded to it asa 
species of swan, or as a goose, It 18 only within the 
last few years that naturalists at home have gained 
an accurate knowledge ol its true characters and its 
natural affinities. The first introduction of the cere- 
opsia into the records of science was by Dr. Latham 
in the year 1802. Tie published at that time a figure 
and description of the bird in question in the second 
supplement to his ‘General Synopsis,’ regarding it as 
the type ofa new genus among the waders, and to 
this genus he gave the title of Cereopsis, fhe specific 
designation of the bird, of which indeed he had seen 
only one example, being Cereopsis Nove Hol- 
landiw. The term cereopsis contains an allusion to 
the Jarge cere covering the base of the bill, but 
which Dr. Latham, misled by an apparently im- 
perfeet specimen, supposed to be extended on the 
forehead and face, as it 1s, however, the cere 1s so 
extensive agto justify the title. Subsequently to the 
publication above alluded to, Dr Latham had the 
oe of examining another specimen, from 
which he took the description published in jus 
‘General History,’ vol 1x p 432, where he corrects 
his former views with farud to the extent of the cere, 
but with an assurance, in a foot-note, that in the 
specimen first seen the cere extended far beyond the 
eyes. Still, strange to say, he retained the cereopsis 
among the wading birds, observing, “ Mis Lewin 
informs me that it i an atrfficient plenty in some 
parts of New Holland, and, fiom its being so about 
Cape Barren, has obtained the name of Cape Barren 
Goose. It certainly at first sight appears not unlike 
that bird, but in the bell st entirely differs fiom any 
of the genus, and the legs are bare a meat way 
above the joint, although it must be owned that the 
feet, having a considerable membrane, between the 
toes, would otherwise bing it to class with the 
web-footed.” Mrs. Lewin adds, “that rf becomes 
very tame and familiar, go as to be domesticated 
with our common goose, and that the flesh 1s well fla- 
voured.” On the Continent, where, until Temminch 
figured it in his Planches Colorées as appertaming 
to the swimming birds, it did not appear to be 
known, 1t was regarded, on the autHonty of Latham, 
ayawader. After Temnunch, it was also figured 
i / Voeillot as a awimming bid, but the figure, 
although geraiatd characteristic, 5 In one pyint 
erroneous, inasmuch as it gives the cere extending 
over the top of the head. In 1831 M: Bennett de- 
sciibed and figured the cereopsis in the ‘Gardens 
and Menagerie, &c , delineated,’ lis fyewe, which 
is very accurate and characteristic, being taken 
fiom a specimen in the Gardens of the Zoological 
Society, the Soriety having, at that time, aght living 
individuals. These, as he observed, then exceeded 
“in number all the stuffed specamens that east in 
public collections in Europe, the latter so far as we 
are awaie, being limited to one in the British, one in 
the Pans, and one in the Berlin Museuns ” Two 
specimens of adults, and one or two of young mdi- 
viduals, are in the Museum of the Zoological So- 
ciery. 
ough Vieillot figured the cereopsis, he appears 
not to have suspected its identity with a bid pre- 
viowsly described by him m the ‘Nouveau Diction- 
naire d'Histoire Naturellc as the Cygne andré, trom 
the characters detated by M Labiilardidre (see his 
account of the voyage of I) Entrecasteaux in 1792), 
“who mentions the occurrence in Espérance Bay, 
on the south coast of New Holland, of a new species 
of awan, rather smaller than the wild «wan, of an 
ashy grey colour, &umewhat hghter beneath, with a 
blackish ball, covered at the base by a tumid brm- 
stone-coloured cere, and legs slightly tinged with 
red.’ By way, however, of confusing the species 
still further, Mf Vieillot described & specimen brought 
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home by M. Labillardidre from Van Diewu's Land, 
and deposited it in the Paris Museum, a4 2 apactes of 
goose, under the title of Anser griseus. D'Entre- 
casteaux informs us that Riche, one of the vatural- 
ists attached to his expedition, had described the 
bird under the title of Anas Terres Leeuwin. + 

The habits of the cereopsis, in a state of nature, 
have been succinctly detailed by various voyagers. 
Most probably it 18 migratory, at least toa certain 
extent ; for Captain Flinders found it more abundant 
on Goose Island in some seasons than in others. It 
frequents grassy districts and the shore, but rarely 
takes to the water, 1ts food being exclusively grass. 
Both at Lucky Bay and Goose Island these birds 
were very abundant, and so tame that the crew of 
Captain Flinders had no difhculty in knocking them 
down with sticks, o: even in taking them alive. M. 
Bailly 1:eports to the same effect respecting those 
seen by him at Preservation Island, and Labillar- 
diére says, that at first they were so little alarmed 
by the presence of man, as to suffer themselves to 
be taken by the hand, but in a short time they be- 
came aware of thar danger, and took to flight on 
the approach of any one. All agree as to the 
deheacy of its flesh From the ease with which 
the cereopsis becomes domesticated, we are not 
without hope of seeing this bird added to the hist 
of those which enhven our farmyards, and contri- 
bute to the Juxuries of our table It breeds freely 
in our climate, and feeds like the common goose, 
but 18 even more familiar, and requires only ordi- 
naty attention Its voice 1s deep, hoarse, and clang- 
ing = Insize, this species equals the common goose 
The top of the head is pale grey, the rest of the 
plumage slate-z:ey, each feather on the back and 
shoulders being margined with a paler tint, while 
the greater coveits and the sccondary quill-feathers 
have a round dusky spot near the extrennty, the 
quills and tail-feathers dusky black, tip of the bill 
black, cere yellow, tars: orange-yellow ; toes and 
webs black. 

Fig 2007 represents a pair of these birds with 
their young 

When in charge of their young the adults are 
very pugnacous, driving other bids to a distance 
with great spit, and even at othe: times this jea- 
Jousy of their companions in captivity 1s but little 
abated, ay we have remarked in the specimens at 
the Gardens. The black swan fiom New Holland 
displays a similar spirit, and will not endure the ap 
proach of its snow-white relative , indced, we know 
of instances in which white swans have not only 
reat seriously injured, but even killed by then dusky 
livals 

Fig 2008 18 the Copy of an Egyptian painting in 
the British Museum, of great interest notwithstand- 
ing its mutilation It 1s divided into two compait- 
ments In the upper “on the left 1s a figure 
squatted, probably the farmer or some superinten- 
dent, and two figures apmoaching 1t Another, 
with his back turned towards them, 18 feeding a 
flock of geese, all of which have red legs and beaks, 
but in othe: paits of their bodies there are varieties 
of colouring” The lower compartment represents 
on the left hand a person apparently making an 
oftering, but this 1s doubttul ‘Behind this figme 
14a man who holds a goose by the wings, as 1s often 
done now, he i» going to put it into a basket, of 
which we see five, one above another, each with a 
goose or more init” Behind this figure 1s a flock 
ot geese, with a driver amongst them, holding 1n his 
hand a long rod, painted red. At the mght ex- 
tremity are a couple of geese, and a flock of gos 
lings represented with great fidelity ‘ There must 
have been a great demand for geese in Egypt, as 
they appeai to have been a common article of food 
The priests were not allowed to eat fish, but were 
recompensed tor this privation by a plentiful supply 
of beef and goose ” the gecse represented appear 
to us to be of the ordinary domestic race 

Fig 2009 represents an oinamental Pond in an 
Egyptian garden, with a border of flowers around 
it, encucled by fruit-trees, in the pond are lotus 
flowers, as well as fish, ducks, and geese (perhaps 
chenalopex), with their goslings, all probably kept 
for pleasure, for it would afipear, as this and 
othe: paintings prove, that the E.gyptain gardens 
were not only laid out with all the stiffness and 
formality of an old Dutch garden, but carefully cul- 
tivated and adorned. 

Fig 2010 represents, in the centre, a table on 
which we see a goose that has been killed, and 

lucked, excepting the head, &c., and, but that the 
egs and part of the wings are cut off, much resem- 
bling those with which the shops of the London poul- 
terers are 80 plesitully stored at Michaelmas. There 
18 also the shoulder of a sheep or calf, and flowers 
and fruits are ranged around. 

From the Geese we pass on to the Mergansers 
(goosander, smew), im which we find the beak 
siraigh narrow, and comparatively slender; sub- 
cylindrital anteriorly, abruptly hooked at the tip, 
and with the margins of both mandibles arm 
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brium. Fig 2011 represents the Bull of Mergiager, 
Fig. 2012, the Foot. : : 

he Mergansers are completely aquatic in their 
habits, and dive, either in order to evade puratit, or 
in chace of their finny prey, with astonishing ease 
and rapidity. While swimming, they appear as if 
deeply sunk in the water, owing to the remarkable 
flatness of the body. Their ght 1s strong and 
vigorous, but on land their actions.are embarrassed, 
Natives of the colder Jatitudes, they are nngrato 
in their habits, passing southwards on the approac 
of winter. Three species visit our coasts, and the 
mouths of our larger rivers, as also those of the 
warmer and temperate parts of the Continent, In 
their habits these birds are extremely shy and wary, 
and appear to be incapable of domestication. Their 
flesh is rank and disgusting. The young birds of 
both sexes resemble the female parent in plumage, 
which 1s very different in colournng from that of the 
male, whose livery is rich and variegated. The species 
are not numerous. 


2013 —THr GoosanperR. 


(Mergus Merganser) Le Harle of the French; 
Garsen-sager and Taucher-gans of the Germans; 
Mergo, Oca marina, and Mergo dominicano of the 
Itahans It 1s also the Sugherone of the Itahans: 
the Meer-rack and See rack of the Germans; Hwyad 
ddanhedog of the ancient Buitish, Bieure of the 
old French, Dundiver, Sawbill, Jacksaw, 8&c., pro- 
vincial English 

This fine species 18 a native of the high northern 
regions of Kiurope, Asia, and America, where amidst 
morasses along a dreary coast it makes its nest and 
rears its brood It has been seenin Japan. Mr. 
Selby states that in the northern parts of Scotland, 
the O:kneys, and other adjacent islands it 18 @ per- 
manent resident, finding subsistence throughout the 
year either on the fresh-water lakes of the intenor, 
or, when these aie tiozen, in the deep indentations of 
the coast, formed by the saline lochs so numerous 
in that part of the kingdom. In the south of 
England, excepting duiing very severe winters, it 18 
rarely seen, but then im small parities of seven or 
eight , in Holland and Ge:imany, however, where 
extensive inland fresh waters abound, 1t 18 tolera- 
bly common — It 1s much more tare in Italy. Dr. 
Richardson observes that this species merely winters 
in Pennsylvania, where it 1s not abundant, and re- 
turns to the fur counties to breed, It 18 found in 
Iceland, Gieenland, Siberia, Kamtschatka, &c. The 
goosander, excepting when on the wing, 18 generally 
seen on the wate, where it 1s completely at home; 
diving in pursuit of fish, which when seized are se- 
curely held an its serrated bill It has the power of 
remaining submerged for a Jong time; and its sub- 
aquatic progieéss is surprisingly rapid. The nest of 
this species is placed neai the edge of the water, and 
consists of grass, roots, and fibres, with a hning, of 
down It 1s sometimes concealed among stones, 
sometimes in long tufted herbage, and sometimes 
even in the hollow stumps of decayed trees, The 
ene twelve or fourteen in number, are of a cream- 

eHow. 

The old male goosander 1n full plumage 1s a beau- 
titul bird, and has the head thickly tutted, this and 
part of the neck being greenish black, the reflection 
varying in different Jights, lower part of the neck, 
breast, under parts, coverts of the wings and scapu- 
lars farthest from the body, tinged of a yellow- 
ish rose-colour (which soon fades in stuffed speci- 
mens to white), wee part of the back and acapu- 
Jars nearest to the body deep black, quills blackish, 
great coverts bordered with black ; rest of the back 
and tail ash-coloured, beauty-spot on the win 
white, without transverse bands; ‘bill deep red, 
black above and on the terminal nail; ins reddish 
brown sometimes red. feet vermhon red. Length 
twenty-six to twenty-eight inches, (Temm.) 

The lower figure is the male, the upper the fe- 
male, 

The trachea of the male has two enlargements 
while running down the neck, and a large Sulla at 
the bifurcation in the chest. 


2014 —Tus Suzw 


(Mergus albellus). Le petit Harle huppé, ou la 

1ette of Buffon, Weisser-sager and Kreutz-ante 

the Germans. Merga oca, minore, and cenexing, of 

the Italians; Lieian-wen of the ancient British; 

ee Vaie-Widgeon, and Smed, proviagial 
nglish. 
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mereonth, t is abundant Pisa the winter in Ger- 


vance, and Holland, and is not uncommon 
many With other mergansers it frequents the 
river Holga and hes been observed in Japan. In 
America, according to Walson, it ma frequently be 
seen on some of the lakes of New ngland, and of 
the state of New York; but it returns to the fur 
countries to breed. Bonaparte states that at Phila- 
delphia it 18 very rare, and adventitious. 
he smew has all the habits of its race, and 1s vi- 
orous on the wing, and quick and active as a diver, 
Feding on fish, small crustacea, and insects It 1s 
extremely shy and wary, Its mode of midification 
resembles that of the goosander, and the eggs are yel- 
lowish white 
The old male has a great spot of greenish black 
on ench side of the bill, and a similar coloured but 
jongitudinal one on the occiput, the tufted crest, 
neck, scapulars, small coveits of the wings and all 
the lower paits very pure white, upper part of the 
back, the two crescents which are directed under 
the sides of the breast, and the edges of the scapu- 
lars, deep black , tail ash-colomed, sides and thighs 
varied with ash colomed 7igzags, bill, legs (tarsi), 
and tues bluish ash , webs black , 118 brown, Length 
fifteen to sixteen inches. 
Female —Stummit of the head, cheeks, and oce1- 
ut reddish brown, throat, upper pat of the neck, 
Pally, and abdomen white , lower pait of the neck, 
breast, sides, and rump bright ash, uppel parts and 
tal deep ash, wings vanegated with white, ash, 
and blach. Length fitteen inches 
Young of the Year, similar to the female. 
In the male the trachea has one giadual enlarge- 
ment in its cauise down the ncck, and a considei- 
able bulla at the bifurcation 


Family COLYMBIDA, or DIVERS 


The birds of this family display a fitness for diving 
habits even more decided than 15 to be found either 
m the diving ducks or the mergansers, having the 
characteristics with which such habits are connected 
carned out to a stil Ingher degree The plumage 
is deep, close, silky, and extiemely glossy = The 
bill 1s tone and sharp , the wings are small, concave, 
composed of stiff feathers and used for the purpose 
of giving additional impetus to the body when 
under wafer, The limbs are placed as far back AR 
possible, the tarsus is flattened, so as to cut the 
water, and the toes, either Jobated or webbed, are 
so arranged as to fold up into a small compass when 
drawn towards the body 1n order to give ice stioke 
The tai] 1s short, o1 wanting, fhe body 1s flat and 
hence it appeais to fluat deeply on the surface of 
the water. 

Necessarily embarrassed and awkward on land the 
Colymbidse are ale:t and vigorous on thei conge- 
mial element, fiom which they can seldom be forccd 
to take wing, trusting rather to diving than to flight 
for satcty They rise indeed with difficulty, but 
having attained a due elevation sweep along very 
raplys and are capable of a long sustained flight 

he first group of {his family which we shall no. 
tice 1s that of the Grebes (Podiceps) 


2015 —Tur Earep Grese 


(Podicepa auritus) J.e Giébe oreillaid of Tem. 
minck In the form of their body, the position anc 
shiucture of the feet, and the nature of their plum- 
age, the grebes are expressly fitted for the element 
on which thoy hatitually reside, and in which they 
chase their finny prey with arrow-like velocity 
he head 1s narrow, the beak long, pointed, and 
sharp, somewhat compressed at the sides, and slight! y 
inclined upwards towards the tip ‘The neckis long. 
the body boat-shaped and flattencd, the wings ae 
short, concave, and pointed, there 1s no tail, the 
plumage is thick, full, and soft, a dense layer o| 
ne down forms an under-diess, being coveied by 
feathers of a silky gloss and texture, and completely 
waterproof The toes differ from those of evei 
other aquatic race of birds Instead of being webbe 
as in the duck tmbe and others of the Natatona 
order, the toes are separate and flattened, having 
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tarsus, is short, and flattened Jaterally so as to cut 
the ‘water when drawn up alter each deoke. 
Fig. 2016 represents the Foot of the grebe, and 
well depicts its tri-oared character. 
The situation of the legs in the grebe 1s thrown as 
far backwards as possible. and the thigh 1s short, 
find, as it were, retracted, so as not to adyange be- 
yond the body; the grebe, however, cannot sit up- 
right like the penguin, for it does not rest on its 
hee] it 1s not plantigrade. When resting on the 
Jand it lies prone on its whole body, and in this situ- 
ation shuffles along Lhe a seal, pushing itself on- 
wards by stuking the ground with its feet. I1] 
adapted tor the land, the grcbe, as we have seen, 1s 
admirably constructed for the water It swims low, 
owing to the flatness of its body, and when diving in 
ursuit of ifs prey uses its wings to add to its ve- 
ovity 
The quickness with which the grebes dive 1s very 
remaikable, so instantaneously do they plunge, 
that they are able to avoid the shot from a fowling- 
piece, fred by a common fii t lock, and they will 
then make a stretch of two hundreu yaids belore 
coming up to brathe, which 1 done by merely 
lasing the head for a second above the watcr. Mr 
Scby informs us that, when making a tour though 
Holland, in company with Si W Jardine, he gave 
chase to a crested micbe, upon one of the Jake» in 
the naghbourhood of Rotterdam, and that though 
ina boat conducted by those accustomed to the 
business if cost upwards of an hour and a halls sc¢- 
vere exertion to get within range and secte it by a 
shot through the neck ~The food of this singular 
gioup of bids consists of fishes and aquatic insects, 
but it is observed that the stomach i always found 
to contaim a mass gieatcr or less, of the feathers of 
then own body That these are swallowed to assist 
digestion, as has becn sugested, 18 not clear, mont 
probably they are involuntanly swallowed dung 
the dressing and cleaning of the plumaye, for we 
often find in the stomach of cows and other :umi- 
nants balls of han the matemal beimg collected 
info the mouth while licking their own or each 
others coats, and then swallowed 
The places chosen by the grebes for their midifi 
cation are among the thick aeds and luxmiuant 
aquatic harbage of mashes on the sedges which 
border ficsh water lakes and rivers, the nest bang 
composed of a mass of halt decayed roots, diicd 
flags, and othe: sumilar vegetable mitenals It 1s 
luge and compact, but roughly put together, and 
risc» OF falls according to the rise o1 fall of the wata 


on which if floats, the eggs are thiec or four in 


their edges furnished with a broad stiff membiane | 


each toe being, in fact, a distinct and beautilully 
formed paddle. Of the three anterior toes, th 
outermost 18 the longest and largest, the next 1 
nearly as large, and its outer edge lies tile-lke ove 
the inner membrane of the outermost, the inner 
Most toe is leas than the middle one, on which it 
ae edge impinges. The hind toe 1s short, placec 
igh on the leg, and furnished with « lobated mem 
rane The arrengement of the scales covering thi 
n a leaf-lke appearance ; for thi 

gonely i eat yor run in A succession 
formed y the ro ei He the. Or spar 
bonpa adva ® tips, whie! 

8 covered with # broad, at nail, The leg, o 


number and caretully covered up by thc female 
every time she leaves the nest 

It as only within the last tew years that ormtho- 
logists have cxtiucated the species of the genus 
Podiceps fiom the cornfiusion in which they were 
lett by the carhe: writers, who, misled by the gre at 
diffrence cxisting between the plumage of bide in 
an immature and adult statc, had set down the 
young as specifically distinct fiom them pments, 
nor is this ¢1101 much to be wondered at, since the 
differences aie not only very considerable as if 
regards colour, but alse as respecting the absencc 
o1 presence of long err tufts, occipital crests, o1 
throat frills, with which the adults are more or less 
ormmamented during the brecding season = The horned 
giebe the eared gicbe, and the crested grebe, take 
thei names from the position of these ulky plomcs, 
which produce a stuking and elegant appearance 
We have evely reason, however, to believe that 
they arc lost duung the winter, being the temporary 
ornaments of the breeding season = Fig 2017 
1eprescnts the Head of the Eared Gicbe in full 
plumage 

The genus Podiceps has a wide geogiaphica 
range, being found in every quater of the globe 
The following species are common to Northern 
Europe, Asia, and America —The Red-nech Giebe 
(Podiceps rubricollis), a winter visitor to our Island 
the Crested Giebe (P cristatus), which biceds 1 
some ot the fens of the midland counties of Englanc 
and in Scotland, the Horned Grebe (P cornutus), 
Alare species, but occasionally breeding in the fenny 
districts of the castern counties , and the E wed Grebe 
(P auritus), also avery rare bud in our island, but 
occasionally known to breed in the same districts a: 
the preceding 

The Little Grebe or Dabehick, common im the 
ponds and lakes of our country and spread over the 
greater part of Europe and Asia, 18 represented 11 
North America by the P. carolinensis Severa 
species are peculiai to Austraha. The plumage o 
the male eared grebe in full diess 1s as follows — 
Crown of the head and short ruff 1ound the necl 
shining black; from behind and below the eyes ot 
each side 18 a tuft of long, slender, shining orange 
buff feathers, which cover the ears and nearly mee 
eet : vibes ee sides oe and uppe 

umage deep shining gre ack; secondarie: 
white 7 under plip white with a alky lustre 
bill black; aris verntifion; legs brown. 
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Fig. 2015 represents a‘Male m Foll Plumage, and 
a Young Bird of the Year. 

We pass from the grebes to the divers, or loons, 
which, in moat points, bear a close resemblance to 
the former, excepting that the feet are webbed. 
Three species are known, natives of the high 
northern regions ot both worlds , they are migratory 
in their habits, breeding among the fiesh-wate: lakes 
of the artic cicle, whence they visit the coasts of 
more southern countries, and those of our islands 
duiing the winter, feeding on herrings, sprats, and 
othe: fish, The black-thioated diver (Colymbus 
aicticus) and the red-throated diver (C, septentrio- 
nalis) are said to breed in the Orkneys, they are 
abundant in Hudson’s Bay. 


2018 —Tue Norruern ))iver 


(Colymbus glacials) Greatest speckled Diver or 
Loon of Wuilughby , Immer Diver, Ember Goose 
of Sibbald) Imber, le giand Plongeon of Buffon , 
Schwaizhalsige: Seetaucher, Eis taucher, Grosse 
Hab-cntc, and Meer-nocring of the Germans, In- 
land Toon of the Hudson’s Bay residents, Turhk of 
the Giecnlandets, Kagloolek of the Esquimaux , 
kithennew Moqua of the Cree Indians, Talkyeh of 
the Chippewayans, Tiochydd mawi of the ancient 
Biitish 

This fine species mhabits the arctic regions of the 
globe, mizrating southwards in winter, during which 
season numbeis frequent our northern coasts, and 
especially the Frith of Porth, attracted by the shoale 
of henings, on which they prineipally feed. It 1s 
occasionally scen about ow ne coasts, and 
has been hilled in the Thames below Woolwich. It 
is r¢emathable that the gicat mass of those birds 
which visit our coast Consists of the young of the 
ye ar, or of the previous ycar, adults in tyl) plumage 
‘ing seldom secn, nor ae these ever observed on 
the Jakes of Germany, France, ot Switzerland = The 
northern diver breeds on the shores of the mlanc 
lakes of the north, and on the aslcfs, which are ofter 
studded over by then nests ‘The eggs, two in 
number, ate lange and of a deep on! gieen, spotted 
with purplish aed == Dr Richardson, who had 
abundint oppoitumitics of obsciving the manners 
vid hibits of the northern diver, remarks that 
though it ‘1s generally described asan inhabitant of 
the occan we sedom observed it either in the Arctic 
Sca or Hudsons Bay, but if abounds in all the 
interior Jikes where it destroys vast quantities of 
fish It as rarely seen on Jand, it» limbs being 11 
fitted for walking, though admuably adapted to 
itsaquati habits It can swim with great swift. 
ness and toa vary considerable distance, under the 
water, and, when it comes to the sinfice, it seldom 
caposes moe than the neck = It takes wing with 
difficulty, flies heavily, though swiftly, and fie- 
quently in a cucle round those who intrude on its 
haunts Its loud and wry melancholy ery, like the 
howling of the wolf and at times Jike the distant 
sccm of a man in distress 15 said to portend rain, 
Its flesh is dark, tough and unpalatable. We 
caught sever) of these biuidsin the fishing nets, in 
which they had entangled themselves in the pursuit 
of fish’ 

Montigu informs us that one of these birds, 
capturcd on our shores, was a in a pond tor 
some months “In afew days, he says, “it be- 
came catremcly duaile, would come to the call from 
one side of the pond to the othe: and would take 
food trom the hand = The bud had received an in- 
jury inthe head which had deprived one eye of its 
sight, and the other was a littl impanued but, not- 
withstanding, af could, by incessantly diving, dig 
cover all the fish that wore thrown into the pond 
When it could not get fish it would cat flesh, and 
when it quitted the watcr, if shoved its body along 
upon the ground lke a seal, by jerks, rubbing the 
bicast agamst the ground, and ictuincd again to 
the wate: in asimiar manner In swimming and 
diving the lcgs only were used, and not the wings 
and by ther situation so far behind, and their 
hittte deviation fiom the line of the body, 1t 18 en- 
abled to propel itself in the water with great 
velocity in a straight Jine, as well as turn with 
astonishing quickness ” 

The colours of the adult northern diver are ad 
muably anrangcd, head and neck jet black, with a 
bioad collar ot white stuated with black, nearly 
encucling the Jowcr pait of the neck, and a similar 
but nanow collar the upper part. Uppe: plumage 
glossy black, thickly dotted with square maths of 
white, disposed in regular 1ows, sides of the chest 
white striated with black. Under surface pue 
white, tail zery short, bill black, legs dull black, 
Jength thirty five or thirty-six inches In the young 
of the year, the head and upper plumage aie gene- 
rally of a greyish brown, and the under plumage 
white. After the second moult, a dark band appears 
along the neck, and the upper plumage begins t_ 
assume indications of the adult character, which 1 

4 atthe third moult, and 1s per 
facted at the fourth, 
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2022 —Black Guillemots 
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Family ALCAD aan GUILLEMOTS, 
and PUFFINS). 


ne Alcade are equally well adapted for the water | 


, as the Colymbidw ; indeed, the power of the wings 
as organs of fight is more circumsenbed, and in 
ond species they are useful only as paddles for 
assisting in aquatic progresmon. The leg» are 


extiemely short, but powerlul, placed postertorly, | 


80 that in resting on the rocks the buds assume an 
upright attitude, the whole of the tarsus as well as 
the toes buing applied tothe surface. The tous we 
usually only three in number, and fully webbed, 
when the hind toe exists it is in a rudimentary 
condition. The bill varies in form in the different 
genera; but is generally compressed, and offen 
grooved at the aides. Untike the Colymbide, the 
Alcadw are strictly oceanic, never resorting to fresh 
water Fishes, crustacea, and other maune produc- 
tiuns, Constitute their food = They are natives ol the 
noithern hemiaphere, the Penguins (Spheniscida, 
Bonap.) taking then place in the southern 


9)019.—Txue Foor Guill emMor 


(Dria Trole) In the genus Una the bill 1s 
moderate, robust, stiaight, acute, and compressed , 
nostrils basal, the limbs short, the fami aloue 
appearing to emerge from the body, tail very 
short. Fig 2020 represents the Bill of the Guille- 
mot; Fig 202), the Foot, 

The Foolish Guillemot, so called from suffering 
itnelf to be taken rather than quit the single egg 
over which it broods, 1s found in the Arctic seas of 
the Old and New World; in winter the immense 
flocks which have left their breeding places, to1 
they are migratory in their habits, pass along the 
coasts of Norway and England, Holland, and Fiance, 
and abound in the Baltic. According to Nuttall, 
the great body of American bids of this species 
take their course along the whole coast of Hudson's 
Bay, Labiado:, and Newfoundland, and winter in 
the Bay of Fundy. In spring the flochs which were 
scattered over the bays, gulis, and seas of the 
temperate latitudes, where food was abundant, 1¢- 
turn to their old breeding haunts. In our island 
they make their appearance towards the end of 
Mareh or the beginning of Apul, and tenant in 
nyo the Oikneys, the Bass Roch, the isolated 

= softrap roch in the Farn Islands, the clitts of 

carvorough, and the Needles and c lifts of the Isle 
of Wight, as well as othe: places Here, associated 
with razor-bills, puffins, and other sea fowl, they 
cover the ledges of the precipitous rocks, ranged in 
tiers; the guillemots in crowded rows, each female 
sitting in an upright position on her own egy, which 
she has deposited on the narrow naked ledge, all 
living in harmony together; the appenrance made 
by the congregated multitude in a dense masa ts 
very curious, Incubation Jasty a month, the young, 
winch are at first clad in a thich down, of a bh hash 
grey colour above, white beneath, ae plentifully 
supphed with young herings, syprats, and other fish, 
tillin the course ol five o: six weeks they aequie 
their plumage, and, taking to the water, depend 
upon their own exertions The egy is of a pale 
gieen, stained with black and umber-biown 

In the autumn the giullemots leave the rochs, and 
betake themselves entuely to the ocean, where the 
old birds undergo a moult, im which the black of 
the throat and sides of the neck 1s exchanyed {tor 
white, the black being reassuined the following 
pring. At this time, trom the loss of so many of 
the quill-teathers, they ae often for a shot time 
unable to fly; but as they are out at sea, and dive 
on the approach of, danger with astonishing quick- 
ness, this 18 of little consequence. The flocks now 
graduall ~ southwards, following the shoals of 
fishes which leave our coasts, and at length reach 
the Mediterranean and the coast of Sicily, where 
they feast upon the anchovy and sardine On the 
other hand, a tew stiagylers fiom the polar cucle 
visit the tritha of Scotland, which appear to be 
the extent of their southern migiation. The flight 
of the guilemot i» sharp and rapid, at a low degree 
of elevation, but not of long duiation In its summer 
dress the head and neck of this bid are black, and 
the feathers of a velvety texture, the upper suitace 
sooty black, the under plumage white , bill and 

egs black. Length fifteen inches 

In the young ol the year the black of the upper 
parts is clouded with ash colour, ashy brown pre- 
dominates on the lower part of the neck; and the 
whita af the lower paits ts not wo pure. 


2022.—Tre Brack Guitiemor 


(Ona Grylie), The Black Guillemot inhabits the 
vame range of countriés as the preceding species, 
and m southwards in Winter along the borders 
ofthe ocean. It is rare on the English coast, but 
breeds abundantly in the Orkney and Shetland Isles, 
on the ledges of the rocks, and, according to Selby, 
Gould, and others, lays aaingle egg of a greyish 
white speokled with "Back and dusky grey. th 
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Nuttall! and Audubon, however, affirm that in the 
northern districts of America this species lays three 
eggs. “On several occasions,” says the latter ob- 
server, * at Labrador some of my party and myself 
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saw several black gmllemots sitting on eggs, in the 
same fissure of a rock, where every bird had three 
eggs under it.” For the reception of these eggs, 
according to the same authority, the birds rasse a 
soit of nest or fabric of pebbles to the height of two 
or three inches, in order that the water trickling 
through the fissures and recesses of the 10ck may 
not reach the egys. 

Di. Richardson states that this species abounds in 
the Arctic seas and straits fiom Melville Island down 
to Hudson s Bay, and remains, though 1n diminished 
numbers, during winter in the pools of open water, 
which occur, even in high latitudes, among the floes 
of ice In summer the colour of this species 13 
black, with a white band across the wings. In 
wintey the old birds have the cheeks, throat, and all 
the under plumage pure white, these parts ac- 
quuing at the vernal moult the sooty black which 
remains during the summet. 


2023.—THE Great AUK 


(Alcaimpemis) The true Auks are strictly oceanic 
birds, never leaving the water, except for the purpose 
of incubation. They breed, associated together in 
vast flocks, on the ledges of precipices, in caverns, 
and deep fissures. They dive with great ease, and 
using then wings, pursue their finny prey, deep below 
the surface, with wonderful rapidity. The young ate 
fed fiom the crops ofthe parents, even some time after 
they leave their * rocky lau,” and swim fearlessly 
amidst the waves Awkwaid as the movements of 
these birds are on shore, they shuffle along with 
considerable dispateh) The bill 1s deep, compressed, 
and cultrated, the upper mandible arched and 
hooked, the nostuls ae neaily hidden by the 
feathers of the forehead, the wings short 

In the Great Auk the wings ae so redueed as to 
be incapable of serving the purpose of flight, but 
they ae most efhuent paddles, aiding its progress 
beneath the wate: This fine species is a native of 
the Aiclie circle, its visits to the northern islands 
of Scotland are very nue; Dr. Fleming gives the 
account of one which was taken alive at St. Kilda 
in 1822 And one was ineffectually chased by 
Bulloch, during his tou to the northern wles, I813 
who followed in asix-oated boat, and tound himself, 
despite the exertions of the men, completely dis- 
tanced Jt was ulfimately shot, allowing the boat- 
men, to whom it appemed indifferent, to approach 
within gun tanze The one dcscubed by Dr 
Fleming swam undet water with a Jong and heavy 
cord tied to its leg, making way with extraordinary 
lapidlity The great auk as frequent) about the 
coasts of Norway and Iceland, but still more so 
around the wy shores of Greenland and Spitzbergen, 
where it breeds in the clefts and caveins of 10CKs, 
above the Inghest fides The female lays a single 
egy, as large as that of & swan, of a whitish yellow 
marked with numerous lines and strokes ot black 

Fish and vanous ciustacea constitute the food of 
this species, its favourite prey is said fo be the 
lump-fish (Cyclopterus Jumpus)., The great auh 
measures neatly three feet in length The upper 
plumage is decp black, with the exception of alaige 
patch of white on the forehead and around the cycs, 
and a slight band of white on the wing, unde: 
plumage white bill and legs dull black, In winter 
the cheeks, throat, fore-pait and sides of the neck 
are white. 


2024.—-THE Razor-Bitt Auk 


(Alea Tinda) Tn this species the wings are capable 
ot shot but rapid flaht, they me also used a» vals 
in the water, The Razor-bill 18 common in the 
higher latitudes of the noithern, and plentitul on 
the rocky coasts of out island, where at breeds with 
guillemots and puffins, it tenants the Needles and 
adjacent chfts of the Isle of Wight, and the eggs, 
which are esteemed a delicacy, are taken in great 
numbers As the chalk-cliffs there are six hundied 
tect in elevation, the islanders reach them = tiom 
above by descending the perpendicular cliffs much 
in the same penlous manne! as I» practised by the 
Notwegians and haidy natives of the Feroe Islands 

They dive a large stake, o: bar of iron, into the top 
of the cliff, and to this they fasten a strong rope, villi 
a stick put crosswise at the end, fo. the support of 
the adventurer, who 1s lowered down the front of 
the hoirid precipice. If his object 15 to secure the 
eggs only, he shouts to scare away the birds, which 
rige in countless numbers ; but if he wishes to secure 
the buds, for the sake of the feathers, he goes to 
work 1n silence, and either catches them in their 
holes, or knocks them down with a stick as they By 
out; the soft feathers are valuable, and find a ready 
markety the flesh is worthless, but 1s used by the 
fishérmen as baits for crab-pots, &c. The same 
mode is practised in the Isle of Man. On the coast 
of Labrador thapsands of these birds are killed tur 











the sske of the breast-feathers, 
wart, and slantio and the eggs 





; whioh, 
incredible multitudes. Bagh fale, howavps only 


Oporto n, and pointed, of 
with dark bee The 
razor-bill is fifteen inches long. The-head, neck 
and upper plumage are black, with a distinet white 
line trom the beak to the eye, and a narrow bar 
across the wings; under parts white; bill black, 
with a white band down the sides of each mandible : 
legs black. In winter the thioat and fore-part of 
the neck are white. 


2025, 2026 —THx PurFrin on CovLTeanxp 


(Moimon Fratercula, Temm). Fratercula arctica, 
He Alea arctica, Linn. ; Moimon aretacus, 
ger. 

In this genus the billis short, nearly as deep as 
long, and very compressed, the edge of the upper 
mandible being thin and shatp; the nostrils are 
slits on the border of the upper mandible near the 
base , the sides we marked by oblique mdges and 
furrows, and a loose puckered skin surrounds the 
coincis of the mouth Two horny appendages are 

laced on the eyelids; the smaller one above, the 
aiger beneath the eye. 

In its general form and habits the puffin resembles 
the guillemot and 1azor-bill; 1t has the same thick 
rounded contour, the same address in the water, and 
the same rapid flight, The puffin ws extensively 
spread through the Arctic circle, whence it migrates 
southwards in winter It 1s a native of our islands, 
Visiting us from the south about the middle of-April, 
and depaiting for the coasts of Spain and Italy in 
August. Jf 1s common on vanous paits of our 
shores, 15 numerous at the Needles and cliffs of 
the Isle of Wight, and upon Puestholm Island, off 
the coast of Anglesea, many resoit to the Farn 
Islands In the latter place, accordmg to Mr. 
Selby, there being no rabbits, the burows of which 
It can usurp it selects such spots as are covered 
with @ stratum of veyetable mould, and digs a 
burrow for atseliim which to incubate. The puffins 
“commence this operation about the first week of 
May, and the hole as generally excavated to the 
depth of thive feet, often ma curving ditection, and 
occasionally with two entrances. When engaged 
in digging, which 38 puneipally performed by the 
males, they are sometimes su intent upon their work 
as to adinit of being taken by the hand; and the 
bame may also be done dung incubation. At this 
pentod IT have frequently obtained specimens by 
thrusting my aim into the burrow, though at the 
lisk of receiving a bite from the powertul shaip- 
cdged bill of the old bud. At the farther end ot 
this hole the single egg 1s deposited, which in size 
nearly equals that of a pullet” On rocky coasts, 
as the cliffs of the Isle of Wight, the pufhn selects 
the crevices and fissured recesses of the precipice 
for its biceding tetreat. The young are at first 
covered with blackish down, and in about a month 
aie suffiiently plumed to follow their parents to 
sea = The puffin is an admirable diver: it may be 
otten seen perched on the ledge of a bold precrpice 
peauing with ifs heen eyes into the glassy water 
below,—suddenly, 1 throws itself headlong into the 
abyss, cleaving the waves, which sparkle as they 
cloye over it. Soon, however, 1t reappears, laden 
with a row of sprats, ifs favourite food, which hang 
fiom the bill, then heads being secured between 
the mandibles, and now, takiug a curved sweep 
upwards, 1t bears them to its young. 

In the pam, the crown of the head, the upper 
paits of the body, and a collar round the neck are 
blach, the cheeks peail-giey, the horny append- 
ages tu the eyclids leaden-grey; the bill, deeply 
furrowed, is bluish giey at the base, the muddle 
being rich sane ted. which deepens into fine red 
at the tip, legs orange red. Length thirteen inches. 
The eu y have the beak small and smooth, and of 
a dull yellow; and the general plumage more 
dusky. 


lays one egg, large in 
yellowish Shite Bote 


2027.—Taur LittLe AuK 


(Mergulus melanvleucus, Ray). Uiia alle, Temm., 
Alca alle, Linn ; Rotch and Sea-Dove, Provincial. 
This active little bud 1s intermediate between the 
auks and guillemots; the bill is not so Jong and 
pointed as in the latter, yet not qompressed and 
furrowed as in the former; it 1s short, stout, and 
broader than deep at the base. The Little Auk 15 
a native of the Arctic circle, and is recognised as & 
winter visitor to the coasts of Scotland: Mr, Selby 
suggests that a few may perhaps breed upon the 
extreme rocky islands of the north of that of 
our country, but of this we have no definite infornr 
ation; on the coasts of England it is rarely een, 
and then only when driven by etotmm and adverse 
winds from its northern home,’ Jt aliounds on the 
bleak coasts of Greenland and’ Spi , aud 
thousands have been seen.at Melville When 
the floes of 1ce ere broken tp by the wind, myvieds 
of these birdg may ‘be seen xii onthe waves 
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bl ep ar teed ep by tho uptated waters 
ala, 7 8 ed waters. 
The ocean in fit home-and resting-place, ‘except 
during the séadoh Of imoubation, when it resorts in 
thousands to thé Jedges of precipitous rocks, on 
which the female deposits her single egg, of a pale 
blush green. Ite flight is rapid, but low, and never 
jong sustained. 8 species 1s about nine inches 
long. The head, back of the neck, and upper plu- 
mage are black; under plumage white ; a narrow 
white bér across the wing, the throat, neck, and 
upper part of the breast pitch-black in summel, 
more or leas white in winter. 
Fig. 2028 shows the Gizzard and Proventriculus 
of this bird lad open: the latter 1» remarkable for 
its peculiar form. 


2029.— THE PARRAKEET AUK 


halerts Psittacula). Alca psittacula, Pallas 
Si species, which jae the habits and manners of 
the preceding, differs in the form of the beak, of 
which the upper mandible 1s swollen, and bent at 
the tip, and the under mandible enlaiged and tuined 
upwards, It 18 a native of the Arctic circle, and 
swims and dives with great eat The female 
Jays a single egg, nearly equalling that of a fowl, of 
a yellowish white colour with biown spots. The 
length of this species 1s about eleven inches, From 
behind the eye springs a tuft of white feathers, which 
hang down the side of the neck. General colom 
ebove, black, gradually blending into the white of 
the under parts. It1s common on the north-western 
coast of America. 


Famly SPHENISCIDA (PENGUINS). 


The Prince of Canino, in his ‘ Specchio generale del 
Sistema Ormitologico,’ regards, we think correctly, 
the penguins as constituting a distinct family. 
They are birds utterly incapable of flight, having 
their paddje-wings with short rigid scale-like feathcis 
disposed in regular order; the tarsi ale placed so 
completely behind that in resting the buds assume 
naturally an upright attitude’, the toes are webbed, 
the tarsi very short and stout. These birds are es- 
sentially aquatic, seldom visiting the shore except 
dung the bieeding season, and their promiess on 
land 1s very singulat. while swimming they are 
immersed above the breast All arenatives of the 
colder seas of the southein hemisphere The bones, 
unlike those of birds in general, ae haid, compact, 
and nee and have no apeitures for the admission 
of ar, those of the extiemities containing an oily 
matrow. 


2030, 2031.—THR PataGoniAN Prenauin 


(Aptenodytes Patachunva) King Penguin, le 
grand Manchot of the Fiench. 

This stranre bud, which, among ifs own class, 
seems to be the analogue of the seals among mam- 
malia, 1s admirably adapted for oceanic habits. The 
whole of its osseous and muscular structure, its tough 
oily skin, and the character of its close and mgid 
prune. at once indicate 1ts mode of life. We may 

ere observe that a very elaborafe account of the 
anatomy of the penguin by Mi. Reid will be found 
nthe * Proceeds. Zool. Soc.” for 1835 

Though often alluded to by voyageis and navi- 
gators, the manners and habits of the Patagoman 
ebatah have been very imperfectly undeistood 

ts range of habitation is restricted to the latitudes 

south of the line, but within this boundary it 1s 
widely distributed, being abundant not only in the 
Straits of Magellan, and on all the adjacent islands, 
but extending to Australia, through the islands of 
the South Pacific. It Clusius be mht, the first 
discovery of these birds was by the Dutch, in 1598, 
who met with them on some islands near Port 
Desire, to which they came in order to breed, and 
the sailors called them penguins, 0) pingouins, and 
the islands the Penguin Islands. “These singular 
irds,’ adds Clusius, “are without wings, having in 

their place two membranes, which hang down on 
each side like little arms; their neck 1s thick and 
short, their skin hau and tough, hke that of a 
og, the young weighed ten or twelve pounds, but 

the old ones about sixteen, and their size was 
Renerally that of & goose.” Forster, however, 
Measured some thirty-nine inches long and thirty 
pounds in weight; he remarks, that they were met 
with in troops on New Georgia, and that such was 
their stupidity, that they allowed themselves to be 
{pproached, so that the sailors knocked them down 
with sticks. (See ‘Second Voyage of Captain Cook,’ 
Hae iv.) Bougainville, who met with them in the 
alkland Istes, observes that they Jove solitary and 

remote spots; he also well describes their colour, 
Nh notices an attempt made to tame one and bring 
af 0 Europe, but for want of proper food it became 
they amociate ia waat hodien Stig tptight ou the 
on the 

peach, in shone fete 3 Heat they tee aeiihite of the 
ben Of mhn, in lonely islande wifere man had never 


ten before ; 
Von ey — they are ae of fight, 


MUSEUM OF ANIMATED NATURE. ° 


he Bt erapent ere, i sever: pene 


we gain but little positive information from the 
relations of the earlier navigators. Fortunately, 


} more attention 1s now directed to natural history 


than formerly ; and several individuals have recorded 
their personal observations on the habits of the 
animals met with on their journeys and voyages, to 
say nothing of naturalists who expressly travelled 
for the purpose of acquiring knowledge in this de- 
partment of science. In the ‘Zool. Pioc.’ tor 1835 
is an account of the penguin, by Mr. G Bennett, 
which we shall take the jiberty of transcnbing. 
This able naturalist, to whom science is indebted for 
many orginal observations, and whose work, en- 
titled ‘Wandeings, &c , is well known, paid much 
attention to the Patagoman, o: king penguin, which 
he met with in various islands in the high southern 
latitudes, and he describes particularly a colony of 
these bids, which covers an extent ol thirty or forty 
acres at the noith end of Macquarne Island, in the 
South Pacific Ocean 

“The number of penguins collected together in 
this 5 18 IMMense, but 1f would be almost 1m- 
possible to guess at it with any near apmoach to 
tiuth, as, dung the whole of the day and night, 
thuty or forty thousand of them are continually 
landing, and an equal number going to sea They 
ale arranged, when onshore, in as compact a manner 
and in as regular ranks as aregiment of soldiers, 
and are classed with the greatest oider, the young 
birds being im one situation, the moulting birds in 
another, the sitting hens in athird, the clean bids 
in a fourth, &e , and so stietly do birds in similar 
condition congregate, that should a bud that 1s 
moulting intrude itself among those which are clean, 
it 18 immediately eyected from among them. 

“The females hatch the eggs by heeping them 
close between their thighs, and if approached 
during the time of incubation, move away, cariying 
the eggs with them. At this time the male bud 
goes to sea and collects food for the female, which 
becomes very fat. Aftcr the young 1s hatched, both 
parents go to sea, and bing home food tor it, it 
soon becomes so fat as scarcely to be able to walk, 
the old buds getting very thin. They sit quite 
upright in the roosting places, and walk in the 
erect position until they anive at the beach, when 
they throw themselves on their brcasts in order to 
encountei the very heavy sea met with at then land 
Ing place ” 

Although the appearance of penguins gencially 
indicates the naghbourhood of land, Mi G 
Bennett cited several instances of thei occurrence 
at a considerable distance from any known land 

The observations of Mr Bennett are confirmed 
by Lieut. Liardet, from whom was obtained the 
specimen dissected by Mr Reid * They assemble 
on the shore, herd together in vast bodies forming 
adense phalanx, all moving and acting in conceit 
together, one paty going off to sca,— another 
party returning, another remaining in array on the 
veach. ‘They appear to be very peaceable among 
cach other, but are sometimes observed to fight, 
stuking with the pestenor edge of the wing Should 
a person attempt to lay hold of them, they not only 
use their wings but thei beak which 1s a far more 
formidable weapon, and capable of inflicting a 
severe wound Cuttle fishes appear to constitute 
the greater part of then food, mn the stomach ot 
the specimen dissected was tound a considerable 
number of the horny parot-lke beaks of these 
molluscous animals = Then mode of walking 18 very 
singular, if 1s a sort of awhwaid waddle, the body 
turning with the action of the limbs im motion, 
which cross each other alternately, it 15, 1n fact, 
an ‘‘over handed” mode of progression, if the word 
be allowed, producing a strange and ludicrous ¢ fect 
We see a tendency to it in the waddle of the duch 
and other swimming-bids. Dung the period of 
incubation the temales all assemble together, sitting 
upright on a kind of general nest of Jooscly-arranged 
sticks, which they cany to the sclected spot in 
their bills, and flourish if then approached, as if in 
defiance of the intruder on their secluded haunt. 
They lay but one egg, of a whitish colour, and twice 
the size of that of the goose , this they carry between 
their thighs, supporting it beneath by the short stiff 
tail, which 1s bent undeineath it. The young are 
covered with thick soft down, of a biownish grey , 
in this state the bird ig the woolly penguin of Latham, 
which must not be regarded a» a distinct species, 
but as the king penguin in nestling plumage. At 
night they utter Joud moaning noises in concert. the 
general chorus of voices resounding to a gieat 
distance, and clearly distinguishable {rom the roar 
of the surf or lashing of the waves The flesh of the 
penguin 1s rank, and unfit for food ; both the muscles 
and bones are oily, and the skin 1s lined with a thick 
layer of oleaginous fat; yet more than five hundred 
were taken in New Year's Island (near Staaten 
Island), as food for the crew, by the sailors in 


* This imen wae captured at East Falkland in latitude 
82° sy’ south. ; : _ 


~ 


Captain Cook’s ship 


Saianioeane 
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(‘Last Voyage, vol. i), who 
found them occupying that spot in thousands. 

There is something in the strange figure and 
aspect of the penguin well agreeing with the wild, 
one. remote islands in which it congregates In 
beholding a spot on the surface of our globe, ocean 
girt,and unithabited by man, tenanted by thousands 
of these birds, winch for ages—generation alter 
generation—have been the uninterrupted occupiers 
of the place, we are thiown back upon primeval 
days, and we involuntarily recur to the now extinct 
dodo, and the idea forces itself upon us, that this 
bird also may, at some future time, become utteily 
annihilated. 

The general plumage of the penguin 1s short, 
close, glossy, compact, and water proof; the bill 1s 
long, slender, and somewhat bent at the tip; a 
longitudinal furrow runs along cach side ot the 
upper mandible, down which the feathers of the 
forehead proceed to a consideiable distance, en- 
tirely concealing the nostiils. The feet consist of 
three toes, with intervening webs, but a fowth 
rudimentary toe is seated above the base of the fist 
or inner foe on each foot. The eye 1s small, viewed 
externally , but ifs globe 1s really large, and it 1s 
furmshed with a strong membrana nictitans., 

The height of this species 1s upwaids of three 
feet , its colours arc beautifully disposed and cone 
tiasted ‘The tall is black, except the base of the 
unde: mandible, which 1s ich reddish purple, with 
a plum-like bloom, gradually meiging into dusky 
and ultimately into black, the top of the head and 
throat are black, bounded by a belt of fine pure 
golden yellow, which commences broad on the sides 
of the head, and becomes narrow in its prog) ess as 
it runs down to the middle of the neck, where it 
passes onwaids till it blends with the silvery white 
of fhe under surface, the colour of the upper 
sulface of the body and paddles 1s glossy bluish 
giey, gach feather, if examined, being sively black 
magined with bluish giey, and it 1s from the over- 
lapping of the feathers on each other that one 
uniiorm tint as produced, the tal, winch 1s short, 
and indeed can scarcely be called a tail, consists of 


slender stiff elastic feathers, bent under the bid, as 
4, 


it sits up on the shore. 
Fig 2032 represents the Head, and Fig 2033 the 
Foot of the King Penguin 


2034 —Tuk Crrstkp PENGUIN 


(Fudypes chrysocoma, Vieillot) Catamhactes chry- 
socoma, Bisson, Aptenodytes chiysocoma, Gmelin. 

‘This beautilul species inhabits the Falkland 
Islands, the shores of Patagonia, the island of 
Tristan d Acunha, and 1s often found far out at sea, 
swimming m pairs Lesson killed individuals in 
43° 8’ 38” S lat, and 56° 56’ 49” W long It has 
obtained the name of jumping penzuin, from tts 
habit of leaping quite out of the water, not only in 
oder to avoid obstacles, but apparently as if for 
sport Tt mle Gorfou saufeur of Cuvier. 

The crested penguin, says Latham, “ appears to 
be more lively than the others, but, in fact, they are 
stupid birds, so as to admit ot being knocked down 
ath sticks when on land, and me frequently so 
rcgaidiens as to suffer themselves to be taken by the 
hand. When enraged thcy erect their crests ina 
very beautilul manner They make their nests 
among those of the pelican tribe, living in tolerable 
harmony with them.” “ They are, however, mostly 
seen by themselves, seldom mixing with other 
penguins, and are otten met with on the outer shores 
wheie they have been bred. The females incubate 
in buniows, which they easily form by means of 
their bill, throwing out the earth with their feet ; in 
these holes the egg is deposited on the bare ground ” 
“ We learn, from the * Embassy to China,’ that these 
birds were found in vast abundance in the island of 
Amsterdam, often bashing and standing erect in 
company with the scaly ’ Captain Carmichael, in 
his desc1iption of the island of Tristan d’Acunha, 
states, respecting this species, that it * conceals 
itself among the long giass, and in the bottom of 
ravines where they open upon the shore. Llere 
these birds assemble in countless multitudes, and 
keep up a moaning noise, which can be heard ata 
gieat distance from the mountain.” He adds that 
“im many bids I had an opportunity of exammming 
the pupil was contracted to 4 mere dot.” (‘ Linn. 
Tians’ v. 12 ) 

The crested penguin is twenty-three inches in 
length; the bill as red, with a dark furrow running 
on each side to the tip; the upper mandible, three 
inches in Jength, 18 curved at the end, the head, 
neck, back, sides, and wings externally are black : 
the whole of the under surface 18 white, over each 
eye runs a stripe of pale gold@ayellow feathers, which 
lengthen behind into a pendent crest nearly four 
inches long, and can be erected at pleasure; the 
feathers on each side of the head above thie crest 
are longer than the others, and stand upwards; the 
female has a yellow streak above each eye, but the 
creat 18 not developed ; jegs Sengeououes: 
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2030.—Patagonian Penguin. 
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2035.--Jackass Penguin, 
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2040 —Pintado Petre.. 





9046,—AlLatrone, 





y 9038.—Head and Foot of Fulmar. 





9041.—Manks Shearwater. 






65 —~Tiead aud FUUtU divi Lutte. 





2045.—Bluc Petrel. 


9047.— Fulmar Petrel. 
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2035 —Trx Jackass Penguin 
“€Spheniecus demersus). 


od Hope. 


great abundance at Noir Island. 


some parte of the island, among the bushes and 


*tusuoc ’ (thick rushy grass) near the shore, having 


one there for the purposes of moulting and rearing 

eir young. They were very valiant in self defence, 

and ran open-mouthed, by dozens, at any one who 
invaded their territory, little knowmg how soon a 
stick would scatter them on the ground, The young 
were good eating, but the others proved to be black 
and tough when cooked. The manner in which 
they feed their young is curious and rather amusing. 
The old bird gets on a little eminence, and makes a 
great noise (between quacking and braying), hold- 
ing its head up in the air, av if it were haranguing 
the penguinnery, while the young one stands close 
to it, but a little lower. The old bird, having con- 
tinued its clatter for about a minnte, puts its head 
down and opens ifs mouth widely, into which the 

oung one thiusts its head, and then appears to suck 
trom the throat of its mother for a minute or two, 
after which the clutter is repeated, and the young 
one is again fed; this continues for about ten mi- 
nutes. I observed some which were moulting mahe 
the same noise, and then apparently swallow what 
they thus supplied themselves with; so in this way, 
I suppose, they are furnished with subsistence 
during the time they cannot seek it in the water.” 
(‘ Voyages of the Adventure and Beagle,’ King.) 

Mr. Darwin, who found this bid at the Falkland 
{alands, gives the following interesting account of 
its courage and habits. ‘One day,” he says,  hav- 
ing placed myself between a penguin (Aptenodytes 
demersa) and the water, I was much amused by 
watching ita habits. It was a brave bird; and, tall 
reaching the sea, it regularly fought and drove me 
backwards. Nothing Jess than heavy blows would 
have stopped him; every inch gained he firmly kept 
standing close before me, erect and determined 
When thus opposed, he contimually rolled his head 
from side to side, in a very odd manner, as if the 
power of vision only lay in the anteior and basal 
part of each eye, ‘This bird is commonly called the 
jackass penguin, from its habit, while on shore, of 
throwing its head backwards, and making a Joud 
strange noise, very like the braying of that animal ; 
but while at sea and undisturbed, its note is very 
deep and solemn, and is often headin the night 
time. In diving, its little plumeless wings are used 
as fine; but on the land, as front legs. When ciawl- 
ing (it maybe said on four legs) through the tussocks, 
or on the side of a giassy cliff, it moved so very 
quickly that it might readily have been mistaken for 
& quadruped. When at sea, and fishing, it comes 
to the surface, for the purpose of breathing, with 
such a spring, and dives again sv instantaneously, 
that I defy any one at fiat sight to be sure that it ts 
not a fish leaping for sport.” (¢ Voyages of the Ad- 
venture and Beagle ;’ an ‘Researches in Geo- 
lony and Natural History.’) 

n this apecies the bill is compressed, straight, 
and irregularly firrowed at the base; the end of 
the upper mandible is hooked, that of the lower 
truncate. The upper surface, cheeks, and throat, 
black ; the under parts, and a stipe above the eye, 
white; a black mark commencing on the chest runs 
along each aide. 

Other smaller species are known, of which one 15 
found in thousands on the shores of Austiaha: it 
laya two eggs. 


Family PROCELLARID (PUFFINS, 
PETRELS, &c.). 


Well known to sedmen are these birds, which ap- 
pear in multitudes far from land, wheeling and 
skimming over the rolling billows of the ocean, on 
the surface of which they rest when weaned, and 
from which they derive theirsubsistence. With the 
fiona of some, superstition has associated 
atorms and shipwreck, and many a weather-beaten 
tar, who feared no mortal foe, has quailed at the 
ominous presence of Mother Carey’s chickens, which 
memed to have sprung at once from out of the 


deep, 

Th these birds the upper mandible, which is fur- 
rowed into distinct serments, terminates in an arched 
and abruptly hooked nail, or dertrum, and the under 
mandible terminates also in a soit of hard distinct 
nail, The nostrils are more or less decidedly tubu- 
lar, and sometimes the tubes are united together. 
The anterior toes are webbed ; the hind-toe is either 
wanting or rudimentary. The fight very buoyant. 
Many a eject 8 quantity of oil from the nos- 
trils with considerable foree, and this is their usual, 
und perhaps dnly, mode of defence. Their bodies 
are, as it were, saturated with oil, from the nattre 
of the food on whith they subsist. : 


This species inhabits the 
same extent of range as the two preceding, and is 
very abundant at the Falkland Islands, and the Cape 
of Go Captain Fitz-Roy oberved it in 
“Multitudes of 


penguins,” he observes, ‘ were swarming together in 


ea henrenrdatay er gg pennant aa a a 


MUSEUM OF ANIMATED NATURE. 


2036,—Tux Garss Peraxs 


Pelecancides wurinatriz, Lacépéde), Heladroma 
hearin Iiger; Procellaria urinatrix, Gmelin ; 
Puffinura Garnoti, Lesson. ea 

In this genus, as in Procellaria, the bill is com- 
posed of distinct pieces soldered together; the 
nostrils are tubular, separated from eac 
simple partition, and open above. Wings pointed ; 
tail smal]. Tarsi moderate ; hind-toe wanting. 

This species abounds in flocks on the coast of 
Peru, where 1t was seen by M. Garnot. It flies 
moderately well, skimming the waves in a precipt- 
tous manner, but prefers to rest on the surface, and 
hke the grebes, or puffins, dives admirably in search 
of its prey, which consists of small fishes and crus- 
tacea. ia length this bird measures about nine 
inches ; the upper surface is blackish brown, with a 
slight glaze of blue on the top of the back; the 
throat and chest are of a lustrous white; the sides 
are greyish white. We have no accounts of its 
nidification. 


2037.--Tue FuLMAR PETREL 


(Procellaria glacialis), Fulmarius glacialis, Leach ; 
le Pétre) fulmar, ou de I'Isle de St. Kilda, of 
Buffon ; Gwylan y Graig of the ancient British. 

The character of the head and foot of the genus 
Procellaria, or subgenus Fulmarius of Leach, are 
well depicted in Fig. 2098. The nostrils are tu- 
bular, the tube being elevated and opening by a 
single rounded onfice; the tip is greatly hooked. 
A sharp claw exists in the place of a hind-toe. 

The Fulmar Petrel is a native of the Arctic 
regions, and abounds at all times in Davis's Straits 
and Baffin's Bay. It is, however, migratory, and 
Major Sabine states that during the time of the de- 
tention of the ships by ice in Jacob's Bay, lat. 71°, 
tiom the 24th of June to the 3rd of July, fulmars 
were passing na continual stream to the northward, 
in numbers infetior only to the flocks of the Pas- 
senger Pigeon in North America. In more southern 
latitudes the fulmar is only seen a» a winter visitor, 
extending its journey along the coast of Norway, 
and appearing occastonally on those of Holland and 
Fiance ; yet there are certain spot» within the limits 
of the British Islands where 1t bieeds in great abund- 
ance, namely, the rocky anu precipitous St. Kilda, 
and others of the western isien of Scotland ; and, 
accoiding to Mr. Gould, it also resoits to the 
Orkneys, &e., though St. Kilda is its favourite re- 
msidence. Here the fulinars take up then abode in 
the holes and caverns of the 1ochs. The female 
Jays a single Jarge white, and very brittle, egy; and 
the young, which are hatched in June, are fed with 
oil disgoiged by the parents. These birds consti- 
tute a source of emolument to the inhabitants. As 
soon as the young are fledged, the cragemen, at the 
risk of their lives, scale the precipitous cliffs, and 
capture them in great numbers for the sake of the 
down, feathers, and oil. “No bud,” says Pennant, 
“is of such use to the islanders as this: the fulmar 
supplies them with oi! for their lamps, down for their 
beds, a delicacy for their table, a balm for their 
wounds, and a medicine for their distempers, The 
fulmar is also a eeitain prognostication of the change 
of wind; for if if comes to land no west wind 18 ex- 
pected for some time, and the contrary when it re- 
turns and keeps the sea.” 

The food of this species consists of the flesh and 
blubber of dead whales, seals, and fishes, mollusks, 
and crustacea. According to Captain James Ross, 
these binds are of great impoitance to the whale- 
fishers, by guiding them to those places where the 
whales are most numerous; and at give notice of 
the first appearance of these animals at the surface 
of the water, by crowding to the spot from all 
ee They have been seen in multitudes on the 

oating carcass of these giants of the ocean, tearing 
up the skin with their hooked beaks, and gorging 
on the delicious blubber. Off Newfoundland the 
fulmar is a constant attendant upon the fishing 
vessels, in order to obtain the livers and offal of the 
cod-fish. 

The fulmar measures sixteen inches in length. 
The head, neck, all the Jower parts, rump, and tail, 
are pure white. Back and wings bluish ash; quills 
bught blackish grey. Bill yellow; Jegs yellow, 
tinged with grey. The young have the white tinged 
with ash colour, and the upper plumage brownish. 


2039.—TarHeE Great Brack Perasy 


(Procellaria equinoctialis). P. gigantea, Gmelin. 
This species tenants the southern seas, and, ac- 
cording to Mr. Dafwin, is a common bird both in 
the inland channels of the Chonos Archipelago (off 
the west coast of Patagonia south of Chiloe Island), 
and out in the open ocean. It is termed by the 
Spaniards Quebrantahuesos, or Break-bones, the 
name for the osprey, and in its habits and manner 


of eighit closely resembles the albatross. * As 
with the latter bird a person may watch it for houra 


without seeing On what it feeds.” “The Break- 


other by a~ 





= | 


hones, however, w a rapacious. bird, for it wi 

served by sore of the officets at Port Bt. Anton, 

chasing a diver; the bird tried to escape’ buth by 

diving and flying, and was at last killed by 

on its head. At Port St. Julian also these great 

dee were seen killing and devouring young Pi : 
he plumage of this species is blackish, 


2040.—Taz Pintapo Petpet, on Carz Piazoy 
(Daption Capensis). Procellaria Capensia, Linn. 

This species is spread over the whole of the 
southern hemisphere. ‘From the meridian of the 
island of Tristan d’Acunha to that of the island of 
St. Paul's,” says Captain King, “‘ou about the pa- 
ralle] of 40° south latitude, we were daily surrounded 
by a multitude of oceanic birds: of the Petrel tribe 
the Cape Pigeon (Pr. Capensis, Linn.) was most 
abundant; but the Proc. vittata (vel cosrulea) fre. 
quently was observed, as was also a small black 
petrel, which I do not recoilect to have seen before.” 
(‘ Proc. Zool. Soc.’ 1834, p. 128.) In its habits this 
species resembles the rest of ita race. Its plumage 
is variegated with brown and white. Total length 
about thirteen inches ; that of the tube of the nostnis 
half an inch. ‘ 


°o 


2041.—Tuz Manxs SHEARWATER’ 


(Puffinus Anylorum). Shearwater; Shearwater 
Petre], The genus Puffinus is characterized by the 
Jength and slenderness of the bill, and by the tubu- 
lar nostrils having two distinct truncatec openings, 
The wings are long. Huind-toe represented by a 
straight nail. : 

The Manks Shearwater in the time of Willughby 
and Pennant was abundant in the Isle of Man, or 
rather on that islet termed the ('alf of Man, at the 
south end of the island, and divided from it by a 
narrow channel. In the present day it is almost: 
entirely deserted by these birds, which stil) resort to 
the Orkneys, ariiving in February or March, and 
leaving with their young in August for the coast of 
Spain, the Mediterranean, &c. They breed in holes 
scratched in the earth, among outcropping rouks, 
on bold headlands; and also make use of deserted 
rabbit buriows, and deep crevices in the rocks, The 
female nb a single white egg of a rounded form, 
During the day the shearwaters remain quiet in 
their burrows, whence they emerge when evening 
twilight approaches, and, sailing out to sea, procue 
food for themselves and their young. They feed on 
all kinds ot maine animal substances in a state of 
decomposition, and of an oleaginous quality, and 
nourish ther young by disgorging oil into their 
throat. When captured they annoy their assailant 
by ‘ejecting quantities of oi fiom their tubular 
nostitls. 

According to Mr. Gould the shearwater is abund- 
ant dung the summer on the cuast of South Wales, 
whence he received on one occasion four dozens, all 
apparently captured by the hand. It is rate in 
ane ut common on the banks of Newfound- 
and. 

The shearwater flies rapidly, skimming over the 
suiface of the sea, whence it picks up whatever 
offers for food. While thus engaged it uses its 
feet as a support on the water, and while skimming 
along strikes the water with them, to aid the impetus 
required for cutting thiough the curling crests of 
the waves. The limbs have a very backward po- 
sition. 

Formerly thousands of the young of this species 
were taken in the Calf of Man, for the purpose of 
supplying the table ; they were salted and bairelled, 
but the flesh was rank and fishy. The feathers 
were valued. In the Orkneys, according to Low, 
it is the main object of pursuit with the rock-men, 
who endanger their lives in climbing the most awful 

recipices for the eggs and young of the sea-fowl. 

ennant states that in his time they were salted in 

these islands for winter provision, and boiled with 
cabbage. The Manks shearwater is about thirteen 
inches long. All the upper parts are glossy black ; 
the lower parts pure white. Bill blackish brown ; 
legs brown; webs yellowish. The tarsi, as in the 
true petrels, are very much compressed, a form 
which, doubtless, greatly facilitates their practice of 
half running along, half flying over, the surface of 
the waves while in quest of food. 


2042.—Tn Sroruy Perret 


( Thalassidroma pelagica). Pétrel Tempéte, Tem- 

minck; Kleinster Sturmvogel of Meyer; Accello 

delle Tempeste of the Italians; Cas gan Longwr 

of the ancient British; Mother Carey’s Chicken, 

ee Spency, Mitty, Watch, be., of the 
nglish. 

In the genus Thalassidroma the bill 16 vather short, 
compressed, and hooked in front of the tabular 
nostrils ; the wings are long and poiuted; ‘4a tarsi 
are rather long, slender, and ompn 
toe is reduced fo'a minute nail. 


Tue Bhotny Be 
are the smallest of the iat birds 


eb-footed 
are distributed over avery vert of if sone, 


trels 
and 


: Amara - ’ i] 


Peres : ; 


read is found slong the coasts of 
ean Risensa od oy common along the coasts 
uf Scotland Engis ; itas rather abundant ih 
the Orkneys and Hebrides, Mr. ‘Selby states that 
it 1s fo be eon upon the seas surrounding Great 
Pitan at all seqsons of the year, but he doubts the 
veiy extensive FAnge some witers have assigned 1t, 
ther closely allied species having been mistaken 
for it; and in this view he is confirmed by Mr. 
Gould, wha, in a letter to the Zool. Soc , dated Van 
Dicmten’s Land, May 10, 1838 (see * Proceeds.’ 1839), 
nialing some details relative to several oceanic 
nds met with during his voyage, saya, ‘ Imme- 
diitely off the Land's End Wilson's sto:m-petiel 

J Wilsonii) was seen in abundance, and con- 
fmued to accompany the ship throughout the bay. 
The little storm-petrel (Th pelagica) was also seen, 
but in far less numbers; both species disappeared 
on approaching the latitude of Madeira, then place 
there bemg occupied by another species, which | 
tyokh to be Thal. Hulwen..... As 1 had every 
avon to expect, 1 found the Australian seas in- 
halited by their own peculiar storm-petiels, four 
distinct species of which I have already observed 
ance deaving the Cape.” 

‘Lhe flight of the petiel 18 very swiff, and on wings 
even more rapid than those of the swallow, 11 wheels 
round the labounng ship, descends into the trough 
of the waves, and mounts ove! then curling crests, 
secure amidst the strife of waters, often with wings 
expanded 18 it seen to stand, as it were, on the sum- 
mit of the billow and dip its bill into the water, no 
doubt in order to pick up some small ciustaceous 
animal , and again, on vigorous wings, It pursues its 
way Seldom does it settle on the waters to swim, 
andat ty totally incapable of diviug, as many have 
enongously supposed. Durng a gale at sea the 
petiel is all ammmation. 


ey 





“Up and down, up end down, 
From the base of the wave to the billow's crown, 
Ammudat the (ishing and fcathery foam 
"Lhe Stormy Petre Pied ahome , 
A home, if au hoa place can be 
For her who lives on the wide, wide sca, 
On the cragyy wceoan the frozen air, 
And only scekcth her rocky Lur 
Jo warm her voung and teach them spring 
At once oe: the waves on their stormy wing ” 
B Counwatt 


We agiee with Mi Selby that the great motives 
which induce the petiel and other sea-birds to fol- 
low a ship im its course, are the refuse which 1s 
thown ftom time to time overboaid, and the abund- 
ance of small manne insects, mollusks, &c., which 
ae brought wathin its reach by, the action of the 
vessel as it ploughs the biny waves ‘lhe stormy 
etiel breeds in the noithern and weston asles of 
.otland, and on the rochy coast of Cornwall — it 
incubates on a single egg (perhaps two eggs) of a 
pure white, in the holes of rocks, in the bunows of 
rats or rabbits, and undet large stones = The female 
utters a low purring noise while biooding over her 
cgg or young, The Jatte: remains in its retreat fon 
some weeks, till fully feathered and capable of 
flight, and dusing this time as fod by the parents 
with otly matte: ejected from them stomachs. 
Thongh the petrel is seen ont at sea particulaly 
in gloomy weather, when the lowenng clouds 
thidaten a storm, yet it 1s fo a gicat degree noc- 
tinal in its habits, especially during the time of in- 
(ubation and of rearing its young Till evening sets 
In if remains quiet in its letreaf, and then salhies 
lath, making a shill whistlng, as well as the 
pusing nowe before alluded to So oily is the 
hody of the petrel, that the inhabitants of the 
keive and othe: islands sometimes convert it into 
a lamp by drawing a wick of cotton through the 
body, which will continue to burn till the oi] be 
exhausted, 

The length of this species 15 about five and a hall 
Inches, the general colour 1 sooty black, tail and 
yiullk pure black, a patch behind the thighs, and a 
wr across the upper tail coveits, white, a few of 
the wing coverts and scapulaties shghtly edged with 
White. Fig, 2043 displays the characters of the 
He 2 and Feet of Thalassidroma. 


2044 —Witson’s PETREL 


Thalassidroma Wesoni, Bonap.). This species, 
Which exceeds the preceding In si7e, Mensuring 41 
and & quarter inches, 1s, a» we learn from Mr, Gould's 
observations, abundant off the coast of Cornwall, 
Nis common along the whole of America to Cape 
on, and particularly so on the coasts of Chil, 

“~~, and the Umted States. It 1 said by Tem- 
Munck to occur but rarely at the Cape of Good 

ope, and to show itself accidentally off the coasts 

Nopain and inthe Mediterranean. According to 

uttall, this species breeds in great numbers on the 
rocky shores of the Bahama and the Bermuda. islands, 

And slong some parte of the coast of East Florida 
mg ts and, on the authority of Audubon, on the 
ee and, sand islands off Cape Sable in Nova 
"eotla, burrowing downwards from the surface to the 


1 (Deomedea erulans) 


MUSEUM OF ANIMATED NATURE. 
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the holes and Aasures of rocks their retreat. The 
eggs are three and of translucent whiteness. The 
habits of Wilson's Petre) are the.same as those of its 
tribe in general. ‘ 

“On the edge of soundings,” says Nuttall 
(‘ Manual’), ‘as the vessel Joses sight of the head- 
lands, flocks of these dark, swift-Aying, and onunous 
birds begin to shdot aiound the vessel, and finally 
take then station an her foaming wake In this 
situation, as humble dependants, they follow for 
their pittance of fare, constantly and keenly watch- 
ing the agitated surge for floating mollusca, and 
are extremely gratified with any fat kind of animal 
matter thrown overboard, which they instantly dis- 
cover, however smal] the morsel, 0:1 mountamous 
and foaming the raging wave on which it may hap- 
pen to fluat. On making such discovery, they sud- 
denly stop in then any and swallow-hhe flight, and 
whil instantly down to the waters Sometimes 
nine o: ten thus crowd together hke a floch ol 
Chickcns scrambling fur the same moisel, at the 
same time pattering on the wate: with then feet, as 
if walking on the suiface, they balance themselves 
with gently flufftering and oulspread wings, and 
otten dip down then heads to collect the sinking 
object in pursuit. On other occasions, as if scehing 
rehel fiom then almost perpetual exercise of flight 
they yeth and hop widely ova: the water, rebound- 
ing as then feet touch the surface with peat agility 
and aleitness There 1s something cheeiul and 
amusing in the sight of these httle voyaging flocks 
steadily following after the vessel so light and un- 
conceined across the dieary ocean During a gale 
It is truly interesting to witness their intrepidity aud 
addiess Unappalled by the storm that stukes tenor 
into the bicast of the maine, they are seen cours- 
ing wildly and rapidly over the waves, des ending 
their sides, then mounting with the breaking surge 
which thicatens to buist ova: then heads, sweeping 
through the hollow waves as in a sheltered valley, 
and again mounting with the nsing billow, they tip 
and jerk spoifively and securely on the roughest sea, 
defying the honors of the storm, and, he magic 
beings, secm to take delight 1 biaving overw helminz 
dangers 


2045 —Tui Bivur Prrree 


(Prion vittatus)  Pioclaia vittata, and cosrulca, 
Gmelin, Pachy ptila vitt uta, hye 

In this genus the bill is strong, stowt, and wide, 
and much depressed , the upper mandible hook«ad, 
nostiils two short umtcd tubes, the edges of the 
mandible furnished intainally with minute cartila- 
ginous Janine, a guttmal pouch betwecn the two 
branches of the lowe: jaw, wings long and pointed, 
a minute nail in the place of the hind toe ‘The 
tongue is thich, the mouth dilafable 

The Blue Petia] was fist discovarcd by Forsta 
Dining the voyage of the Coquille many were cap 
tured m 58° S lat Jhe habits of this bud inuch 
resemble those of the petiels and shcarwaters = Mi 
Gonld notices if among the troops of sca fowl which 
followed his vessel for some thousands of milcs, and 
olf which he says, “ Until I had ascerfamned that they 
were nocturnal, if was a matter of surpiise fo me 
how the buds which were secn around the vessel at 
nightfall were to be observed crossing our wake at 
daybreak on the following momming, the ship having 
fiecquently run a distance of ucarly onc hundied 
miles during the myht 

The total length of this species 1s about twelve 
inches, the upper surface is ashy blue, a black 
band cuts across the wings and tail-coveits unde 
parts white 


2046 —Trur Al BATROSS 


In the genus Diomedea the 
bcah as Jarge and poweilul, with a concave swecp 
fiom the base, and rising again towaids the point, 
which 1s boldly and abruptly hooked , a furrow runs 
on each side of the upper mandible from the basc 
to the cutting edge of the termimal hook .in these 
lateral furrows me the nostiuls, standing out in the 
form of short tubes of horn directed obliquely up- 
waids; they are nearly basal and widely separated 
from each other. Toes, three before, and webbed, 
none behind Wings extiemcly long and nanow 
Several species of albatross are wel] known and 
descitbed, but none equal in s17e the great wander- 
ing albatross (Diomedea exulan»), which ojften 
weighs upwards of twenty pounds, and oidinanly 
measures from ten to eleven feet, and sometimes 
even fourteen feet, in the expanse of its wing. It 18 
not until the voyager passes the line, and enteis 
within the Jatitudes of the southein seas, that he finds 
himself within the range of the albatross, wluch on 
outspread wings sails around the vessel, or sweeps 
over the surface in chase of the flyingefish, which 
the bonito or albacote are impetuously pursuing be- 
low. These birds are extremely voracious, they will 
swallow a fish of four or five pounds weight; they 
feed also on mollusks, blubber, and the offal thrown 


depth of a foot or more. In other places they make 
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overboard of vessels. The vast extent of win 
which the albatross possesses renders it a matter o 

some difficulty for this bird to 1aise itself from the 
suriace of the water on which it 38 reposing ; 1f has to 
shim hall flying, half running, for a considerable dis- 
tance before it can fairly mount, but once on the 
wing it sweeps majestically through the air on ex- 
panded pinions and hele around 1n large circles, 
watching the waters beneath; suddenly it plunges 
down anidst the billows, covered with their dashing 
spray, and rises again. and though “the stormy 
winds may blow,” makes ifs way as if unaffected by 
the fempost 

Jhough, as we have said, it 1s in the southen 
hemisphere that the albatioss abounds, yet 1t would 
appear that the European coast» are occasionally 
visited by this bird, and that im the northern lat: 
tudes if 1s even abundant. Vast floc s of the alba- 
tioss are seen towards the end of June about 
Behring» Stiaits, and Kamtschatha, frequenting 
Cluefly the inner sea, the Kuule Islands, and the 
bay of Pentschinens, they are doubtless attracted 
thither by the cno:mous shoals of fish, the migratory 
movements of which they follow. The natives of 
Kamtschatka eatch these birds by means of a hook 
aftached to # cord, and baited with a heh, which they 
giccdily swallow the intestines are blown, and 
used as buoys for nets, and the long, hollow wing- 
ae as tobacco pipes, the flesh is tough and 

I 

M: G. Bennett, 1n Ins ‘ Wanderings,’ gives an ad- 
miable account of fhe habits of the albatruss, tar 
too Jong jor mseition “It 1s pleasing,” he says, 
“fo observe this supcib bund sahling in the air an 
giacelul and clcgant movements, seemingly excited 
by some invisible powe: for there 18 1arely any 
movement cf the wings seen, alter the first and tre- 
quent impulses given, when the creature elevates 
isch{ an the an, af mses and falls as if some 
conccaled powcr giuded its various motions, without 
any muscular exertion of its own, and then descend- 
wg, It sweeps closc fo the stein of the ship, as af it 
wee monaich of all it surveyed. It 1s fiom the 
very Jitile musensar exertion used by these birds, 
that they arc capable of sustaiming such long flights 
Without repose > Captain Gicy, in tis Jounal 
(vol 1 p 32), gives a nearly simi account of the 
“loidly aud gracclul albatiosn,’ that holds ‘its ho 
liday in the stormy gale’ 

Captain Carmichae] (‘Linn Trans.’ vol xn) found 
the great albatross and thiee othe: species breeding 
at Tiistan d Acunha, the gieat albatross raises no 
nest, but mecicly selects some slight concavity fur the 
ception of asingle lage whitecgg It nournshes 
its young by disgorgme the oily contents of its sto- 
mach and when approached discha ges through the 
nostrils a deluge of fetid oily fluid on the intruder, 
at the same time Clattcring wath its beak , ofherwise 
it makes no dclence, and Is so fentless as not even 
tu move out of the way for the passage of a party 
of men, and when pul! d off the nest. wall cither 
lomain quietly by, or instantly return to its egg. 
Some of the othar spccics raise a ne t of mud. 

The plumage of the great albatross is subject to 
vanation, the head, nech, bach, and wings ate ge- 
narally more or loss tinged with grey, the rest of 
the plumage white , the bill is pale hoi colour with 
a tinge ol yellow, {cet deep flesh colour. 


Family LARIDAD (GULLS, TERNS, &c ) 


‘These are for the most pait oceanic birds, distin 
mushed by great powers of flight ‘They rest upon 
the waters, and plunge amidst the curing waves 
in pursult of them prey, but do not dive 


2047, 2048 —Tae Common TERN 


(Slerna Hirundo) Pierre Gann of the French, 
Fionco and Rondine di maie of the Ifahans; 
Meerschwalbe of the Germans, y Forwennol fwyaf, 
and Yecraen of the ancient British, Sea Swallow, 
knglish 

In the genus Sterna the bill 1s Jong, compressed 
and pointed, the wings ae extremely elongated and 
acuminate, the three antenor toes are moderately 
webbed the hind-toe is free , tall forked, 

lig 2049 represents the Head and Foot of Sterna. 

Formed for rapid and protracted flight, these buds 
shim over the waves with extraordinary speed, 
whence the knglish name sea-swallows, and that of 
the French hnondelles de mer. 

The common tern 1s found in abundance along 
our southern shores, and those of the adjacent parts 
of the Continent, as well as of Asia and Alfiica, ac- 
coiding both to M. Temmuinck and the Piince of 
Musignanc, it extends its range to the coasts of 
North America. It flies in flocks, uttering a harsh 
note, and often ascends creeks and 1ivers to & consi- 
derable distance from the sea. Nothing can exceed 
ithe address and suddenness with which this bird 
darts upon such fish as approach the surface, preci- 
pitating upon its unwary victims with uneriing cer- 
tainty, and rising again to pursue its course, as af 
unchecked by the effort. This species breeds upon 
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2042,—Head and Fuot of Tern. 


9061, Sclssors-bill. 


2052 —-Hend of Scrssors- bill. 





0060.— Arctic Skua Gull. | : 





8063.—Bill of Scissors-bil.. 





2004 — lead of Scissors-bill,. 


4204.—Great Black-backed Gull. 





9006.—-Ginsard of See-Mow: 
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2063.—Tropic Bird 





4uhé.-—Huoby, or Hrown Gannet 





3060.—Gannet. 





2063 —Fowlera of St Kilda 
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$064.— Pelicans, 
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2069.—Foot of Pelican, 





Qpot.— Head of Pelican. 





0041,—Gissand of Gannet, 
Vou. Il. 






the sand or shingle above high-water mark, the fe- 
male depositing two or three eggs in & slight cavity, 
upon which she seldom broods during the middle of 
the day, if the weather bo sultry, but sits on them at 
night. ‘Theryoung birds are at first clothed in mot- 
tled down, and are carefully guarded by the parents, 
who are watchful and clamorous in their defence, 
and sweep close around the head of the intruder. 
The bill of the species is red, passing into black at 
the tip. The top of the head is black, becoming 
mixed with white in winter; back and wings delicate 
ashy grey; rump and tail white; chest pearl grey. 
The outer web of the outer tail-feather, and first 
quill-feather, blackish ; Jegs tile red. Length four- 
teen inches. . 

The common tern is migratory in its habits, pass- 
ing southwards in winter. In the northern seas of 
our island it is rare, ity place being supplied by the 
Aretic and Roseate Terns. The Sterna Hirundo of 
Wilson is a distinct species, and has been re-named 
by the Prince of Musignano as the Sterna Wilsonn ; 
its habitat is the coast of North Amenica. 


2050.—THe Noppy 


(Anous stolidus, Leach). Megalopterus  stolidus, 
Boie ; Sterna stolida, Linn. . 

This species is only an accidental visitor to the 
coasts of Europe, its principal range of halntat being 
confined to the Gulf of Mexico, the coasts of Flou- 
da, the Bahamas, the Tortugas, and the neighbour- 
hood of St. Helena. Two specimens were shot off 
Wexford in Ireland, in 1830. It is famibhar to all 
mariners who navigate in the equatorial regions, 
and as often seen in flocks hundreds of leagues from 
Jand; assiduously pursuing its finny prey, and utter- 
ing loud and discordant eres. Occasionally it 
alights on vessels, and suffers itself to be captured, 

robably being exhausted by fatigue from wander- 
ing so far away from a resting-place. . 

Mr. Gould remarks, that the noddy, unlike the 
generality of Terns, builds in bushes or on low trees, 
making a large nest of twigs and dued grass; and 
while hovering round it, the old birds utter a low 
querulous murmur, ‘The eggs are three in number, 
of a reddish yellow, blotched with dull red and 

urple. It does not plunge down upon its prey, 
Nie the other Terns, but as it skims along the water, 
during its rapid progress. 

The wings when closed extend beyond the tail, 
which is rounded, not forked. Plumage sooty black, 
forehead white, passing into grey and gradually 
blending with the general tint. [ill and feet 
black. 


2051.—THE Scrssars-Dini 


(Rynchops nigra), Sea Skimmer, 
Cut-water; Piscator of the Chilians. 

This extraordinary bird, whose beak differs from 
that of all its oceanic allies, is very extensively 
spread; it ranges along the east and west coast of 

merica; is not uncommon on the coasts of Mala- 
bar, and Coromandel, and on those of Senegal in 
Africa. Catesby describes it as frequent near the 
wea-coasts of Carolina; Lesson found it in thousands 
off the coasts of Concepcion (Chih); and Mr. 
Darwin observes that he saw it on the east and west 
consts of South America between latitudes thirty and 
forty-five degrees; and adds, that it is abundant far 
inland along the course of the Rio Parana, where it 
is said to be stationary, breeding in the marshes. 

The scissars-bill is about twenty inches in length, 
the neck being elongated ; its stretch of wing, how- 
ever, is very great, giving a measurement of three 
feet six or eight inches; the mandibles of the bill 
are very compressed, and the lower, which is much 
the longest, bears no distant resemblance to a sharp 
and slender paper-culter; its length is about five 
inches; the upper mandible is more than an inch 
shorter, more pointed, and rather stouter, having its 
inferior edge channelled with a groove for the re- 
ception of the lower blade, which shuts somewhat 
like a razor into its handle. Both mandibles are 
orange-red at the base, but gradually become black. 
Figs. 2052, 5053, and 2054 show the bill of this bird 
in different positions. 

The tail is forked. 

Everlastingly traveraing the surface of the water, 
this extraordinary bird flies with the celerty of an 
arrow ; and with the tip of the lower mandible cleay- 
ing the liquid surface, it seizes and swallows its 
prey, namely, fishes and various crustacea. In this 
manner flocks skim to and fro, busy in thus plough- 
ing the waves, each bird leaving its narrow wake as 
it dushes on in a wild irregular course, uttering loud 
harsh cries of exultation. Catesby says that the 
scissars-bill frequents the oyster banks on the coast 
of Carolina, for the purpose of feeding on those 
molliske; Linnesus states that besides fishes and 
crustacea, sheil-fish form part of its diet, and Lesson 
observes, “ we had proof that this bird knew how to 
use its’beak with advantage and the greatest ad- 
dress, sandy beaches of Penco are covered 
with mactree (bivalve shells) which the ebbing tide 
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leaves nearly dry in small shallows, The scissurs- 
bill, well aware of this, places itself near these mol- 
lusks, waiting till the valves area little opened, 
when it immediately thrusts in the lower trenchant 
blade of its bill between them; they immediate] 
close, and the bird then raises the shell and beats it 
against the beach so as to cut the contractor muscle 
of the mollusk, which it then easily obtains and 
swallows. Many times have we been witnesses of 
this highly-perfected instinct.” 

The scissars-bil] breeds in small flocks in marshes, 
on sand-banks, and low islands; the eggs are three 
in number, of a clear white, spotted with different 
shades of ash. The general colour of this species 
is daik umber-brown, approaching black over the 
wings and upper surlace ; forehead, cheeks, throat, 
chest, and under parts white: a slight bar of white 
across the wings; feet red-lead colour. 

From this bird we pass to the Gulls, Attachdés of 
the sea, from whose stores they derive their support, 
the Gulls on ample slowly-flapping pinions are sure 
to attiact the notice of all who visit the coast, and 
the mouths of our larger rivers, Easy and buoyant 
16 their flight, as they sail along in wide circles, 1n- 
tent upon the waters beneath. Jet the gale blow, 
and the billows roll, there are they making head 
against the wind, and performing the most graceful 
evolutions. 

Though the gulls float on fhe water, they do not 
dive, but, pouncing down, skim their food from the 
surface, or pick it up on the muddy beach when the 
tide has retired. Fish, crustacea, mollusks, and 
dead animal matters constitute their nowishment. 
They breed in companies, some along the shore, 
others on the banks of small islets, or reefs; 
some in marshes, others on bold rocks, They un- 
de:go a double moult, but that of the spring 1s only 
putial, Their plumage is deep, full, and soft. — , 

The group is spread throughout all latitudes. 


2065.—Tnk Great BLAcK-BAacKkKD GuLL 

(Larus marinus) Among the vanous species of 
Gull which haunt our shores, this fine species may 
be often noticed flying alone or in pairs, and known 
by its superior size, its black mantle, and wings. 
It is common in the Oreades and Hebrides; and 
nigiating south in winter, visits the coasts of Hol- 
land and France, both in spring and on the approach 
of the cold season. = In very high latitudes it 18 rare ; 
and is seldom seen in Baffin’s Bay, though it is by no 
means unfiequent along the coast of the States of 
Noth Amenca, Its cry isloud and hoarse. Among 
its breeding places in the Butish Islands may be 
named the Steepholme, and Sandy Islands in the 
Bristol Channel, Souliskerry in the Orkneys, the 
Bass Islands in the Fiith of Forth, and the marshes 
at the mouth of the Thames, It builds a nest of 
rushes, grass, &c.; the eggs are three or four in 
number, of an olive-green blotched with black, In 
its habits it 1s very wary, and ils appetite is vora- 
cous. 

We may here observe that in the genus Larus the 
bill is strong, straight, and cultrated; the upper 
mandible 1s curved at the tip; the lower mianiible 
has a projecting angle, and thence slopes obliquely 
upwards to the po the nostrils are placed in the 
middle of the beak, and are oblong and narrow, 
Fore-toes webbed, hind-toe small. Fig. 2056 repre- 
sents the stomach of a species of Larus, laid open. 


2057,—-THE BLACK-HEADED, ok LAUGHING GULL 
(Xema ridibundus). Larus ridibundus, Linn, 

The species of the genus Xema (Leach) are dis- 
tinguished by a more slender bill, a slighter contour, 
and by the head being black in summer, which co- 
Jour is Jost on the approach of winter, and resumed 
in the spring. The laughing it is common during 
the winter on our coasts and those of temperate 
Europe; but leaves the sea on the approach of 
spring, and visits the lakes and fenny districts of the 
intenor of the country, for the purpose of breeding. 
Here it makes a nest of decayed grass among the 
tufts of rushes, the female Jaying three or four eggs 
of a pale olive-brown, blotched with black and grey. 
The young are covered with parti-coloured down, but 
soon become fledged, and towards the end of June 
begin with their parents their course from the in- 
terior seawards, Formerly the eggs and youn 
were held in estimation, and, according to Mr. Sel- 
by, a guilery has produced a revenue of from fifty 
to eighty pounds a-year to the proprietor. He no- 
tices the large pond at Pallinsburn in Northumber- 
land, and other localities in the neighbourhood, as 
annually visited by flocks of these birds; and Wil- 
lughby states that in his time they yearly built and 
bred “ at Norbury in Staffordshire, on an island in the 
middle of a great l,” arriving about the begin- 
ning of March, and incubating towards the end of 
Apnil, The young were taken and fattened for the 
table, to the number of one thousand two hundred 
anny Wy and sold at a high price. 

Paé head of this species is a dark blackish brown, 
the bill deep crimson: the general plumage pearl 
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above, white beneath ; wings long and ointed 
and blood red. In winter the he Ms white, 
Earthworms, slugs, 7 i insects, constitute its 





summer diet, and it often visits ploughed latids in 


quest of the larva of the cockchaffer; in winter it 
feeds upon smal! fish and crustacea. 


2058.—Tur Arctic Sxoa Gown 


(Lestris parasiticus). Catarrhactes parasiticus, 
Fleming; Larus parasiticus, Linn. 

Unhke the true gulls, the Skua or Parasitic Gulls 
are birds of rapacious habits, and are bold and de. 
structive, resembling in many points birds of prey. 
Fish is their usual food; hke the sea-eagle, how- 
ever, they seldom obtain their livelihood by their own 
honest exertions, but attacking the ordinary spe- 
cies, they force them to give up their booty, or to 
disgorge it, if swallowed, and sweeping down with 
arrow-like velocity catch it before it reaches the 
water. They have the beak strong and thick with 
an extended cere at the base, and hooked at the 
point; the claws are large and sharp, the inner one 
the most :obust and curved; the wings are long and 
pointed ; the tail rounded, with the two middle fea. 
thers prolonged and narrow. Their flight is astonish- 
ingly rapid, and performed in successive curves, so 
that it bears no resemblance to the flagging undu- 
lating and wheeling course of the oulls (Larus). 
Three species tenant the northern shores of our 
island and the higher latitudes : namely, the common 
skua, a large and fierce bird, which hesitates not to 
assault the eagle, should the latter venture within 
the limits of its breeding territory ; the Pomarine 
skua, and the Arctic skua. 

The Arctic skua is widely distributed over the 
high northern Jatitudes, and is to be met with in 
the polar seas both of Europe and North America: 
it breeds upon several of the Orkney and Shetland 
Islands, congregating in small flocks; and the young 
in autumn repair to the northern coasts in England 
as well as those of the Scottish mainland, harassing 
the gulls that follow the shoals of herring, which at 
that season approach the shore; the adults, how- 
ever, are rarely met with so far south, but after the 
brecding season migrate, as it would appear, east- 
ward, returning to the Orkneys in May, It is com- 
mon along the Baltic, and the coasts of Norway and 
Sweden, as well as on the lakes of the interior, The 
young accidentally visit Holland, Germany, France, 
and Switzerland. The flight of this species is very 
awift, and its aérial evolutions while persecuting the 
more peaceful fishes of the sea are extremely beau- 
tiful; but would interest the more, did we not 
know the injury it is inflicting on the unfortunate 
objects of its attack. Its nest is composed of dry 
yrass; the eggs are two in number, of a dark olive- 
green, blotched with liver-brown. The Arctic skua 
defends its nest with great determination, and cou- 
rageously darts at the intruder within its territory, 
striking at the head both with beak and wings; it 
also feigns Jameness in the manner of the lapwing. 

In perfect plumage the forehead is whitish, the 
top of the head blackish brown ; all the under parts 
pure white; upper parts ashy brown, passing into 

Jackish on the quills and tail, of which latter the 


two middle feathers exceed the rest by four or five 
Hr Bill bluish; legs black. ngth fifteen 
inches, 


Family PELECANID® (PELICANS, CORMO- - 
RANTS, DARTERS, &c.). 

In the birds of this family, with the exception of 
the Tropic Birds, the cheeks, throat, and parts about 
the base of the bill are more or less denuded of 
feathers; the skin of the throat is very dilatable ; 
the tongue is smal), and the nostrils are mere slits, 
not easily distinguishable. The beak is long, but 
varies in form. All the toes are united by webs, 
the hind-toe having an oblique direction inwards, 
instead of being directed completely backwards. 
Notwithstanding this form of the foot, and this po- 
sition of the hind-toe, with an ample web connecting 
it to the innermost of the anterior toes, the birds 
abba with facility on trees, and in the gannets we 
nd the claw of the middle toe serrated. Wings 
ample; flight rapid and enduring. The air-cells of 
the body are amazingly extensive. 


2059.—Tus Common Tropico Brap 

(Phaéton etherius). The genus Phaéton, by some 
regarded as belonging to the Larids (Gulls), is cha- 
racterized by a strong, ‘compressed, elongated, and 

ointed bill with dentilated edges; the nostrils are 
inear; the cheeks are feathered; the legs are very 
small and short; the wings long and pointed ; the 
tail short ; with the exception of two long, slender, 
but wiry feathers. . 

The navigator well knows these birds as har- 
bingers of the tropics, where, far from land, they 
may be seen soaring over the ocean, or gjving ‘chase 
to the fiying-fishes, which rise in glittering shosls 
above the surface of the waves, Theis. Bight is 
extremely graceful they often glide alenz.withoyt 
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any apparent motion of the wings but sometimes 
dat onwards by a succession of rapid impulsive 
movements, cleaving the air with great velocity. 
(n the appearatice of # vesstl, they generally make 
towaids af, sail round and round it, and then shoot 
away, to give chase to their finny prey. 

It ia seldom that these birds are seen many degrees 
peyond the tropics, though occasionally they are 
duven out of the limits of their ordinary range by 
storms. The tropic bird rarely, if ever, settles on 
the water; but usually returns to its roosting-place 
in the evening, where it perches on trees or craggy 
rocks, In serene weather it is sometimes observed 
to settle on the backs of drowsy turtles, sunning 
themselves at the surface of the water. Though, as 
we have said, these birds usually visit their rocky 
resting-places in the evening, yet in latitudes remote 
from Jand they keep during the night, as well as the 
day, upon the wing. Lesson heard them often over- 
head in fine calm tropical nights, still pursuing, un- 
wearied, their rapid course. According to Catesby, 
they breed on the inaccessible cliffs of the Bermudas, 
and in great numbers on some little islands at the 
end of Porto Rico, They are abundant near the 
islands of Bourbon and Mauritius. The natives of 
some of the islands within the tropics use the two 
Jong tail-feathers as ornaments of dress. 

he general colour of the tropic bird is white, 
variegated with curved lines of black on the back : 
marks of black across some of the quill-feathers, 
and a circle of the same round the eye, ending in a 
point near the so ae bill fine red; Jegs ver- 
milion. Total length, excluding the long, slender 
tail-teathers, about eighteen inches. The Red-tailed 
Tropic Bird (Phaéton phagnicurus) is a distinct spe- 
cies, and more common in the intertropics of the 
Gieat Pacific, while the present species frequents 
more abundantly those of the Atlantic Ocean. 


2060.—THE GANNET 


(Sula Bussana). Fou de Bassan of the French; 
Solend-Gans, or Schotten-Gans of the Germans ; 
Gans of the ancient British; Solan and Soland 
Goose, English. 

In the genus Sula, the bill is long, thick at the 
base, and tapering to a sharp point; the edges are 
denticulated with serrations directed backwards ; 
beneath the under mandible the skin is naked 
and dilatable; space round the eyes naked; tail 
graduated; claw of middle toe pectonated. 

Gifted with unwearied powers of wing, the gannet 
soars over the ocean, surveying its surface with a 
piercing glance, and darting down with more than 
airow-hke rapidity on the fish which has unwatily 
approached the surface. This extraordinary bird 1s 
distributed over the Arctic regions of the Old and 
New World; in Europe, the shores of Norway and 
the Hebrides are their strongholds; the Bass Rock 
at the entrance of the Frith of Forttt, the Isle of 
Ailsa at the mouth of the Frith of Clyde, St. Kilda, 
the Skelig Isles on the Irish coast, and others, are 
their annual breeding resorts. ‘They are numerous 
in Iceland, and are found on the coast of Newfound- 
Jand, and on the north-west coast of America. 

The gannet is migratory, aniving at the Bass 
and other places of resort about the end of March, 
m vast flocks, for the purpose of incubation. 
Thousands incubate in harmony together: the nest 
is composed of withered grasses and sun-dried sea- 
weeds, and, according to Mr. Selby, the female 
Jays only a single egg, not two, as is stated by 

emminck, When first hatched, the young are 
quite destitute of down, and the skin is of a dark 
lead colour; in a few days, however, a white down 
makes its appearance, and soon becomes so thick 
and fu'l, that the nestlings look like powder-puffs : 
In about two months the young are fledged. 

The Bass Rock and St. Kilda may be regarded as 
regular gannet farms; the young are taken in great 
numbers, not only for the sake of the down, but 
also of their flesh, which, though oily and rank, is 
esteemed as a relish, when roasted, in many parts of 
Scotland; and in the Edinburgh market, and the 
markets of various other towns, the birds are sold 
at the rate of one shilling and eightpence each, to 
the number of many thousands. ‘The eggs also are 
highly prized, and it is said that twenty-two thousand 

irds, and an immense quantity of eggs, are annually 
Consumed in St. Kilda alone. The young are cured 
and dned for winter consumption. © The precipitous 
uss Rock, aceording to Mr. Selby, is rented from 
the proprietor at sixty or seventy pounds a-year; 
and the proceeds depend upon the produce of the 
sannets, “ Great care is taken to protect the old 
Saal which the BL igi enabled to de from the 

ege posseus the proprietor of preventing 
ried Person from shopting or otherwise destroying 
lem, within a certain limited distance of the island. 
th om the accounts I have received from the resident 
biel a appears that the gannet is a very long-lived 
irl, as he has recognised, from particular and well- 
foteu. marks, certain individuals for upwards of 
only a that invariably returned to the same spot 
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to breed ; he also confirmed to me the time required 
for this bird to attain maturity, viz., four years, and 
pointed out several in the different garbs they. 
assume during that period, stating also, that until 
fully matured, they have never been known to 
breed.” During incubation, in consequence of being 
unmolested, they become very tame; and where 
the nests are easily accessible, upon the flat surface 
of the rock on the south-west side of the island, will 
allow themselves to be stroked”by the hand without 
resistance, or any s.ow even of impatience, except 
the low guttural cry of grog, grog. Dr. Harvey 
says that the surface of Bass Island 1s almost entirely 
covered in the months of May and June with the 
nests, eggs, and young of the gannet, so that it is 
scarcely possible to walk without treading on them. 
The flocks rise in clouds, and make such a stunning 
noise that it is scarcely possible to hear your com- 
panion’s voice, ‘The sea all round 1s covered with 
them, and the flocks in the distance can only be 
compared to vast swarms of becs. The food of the 
gannet consists almost exclusively of the different 
species of herring, on which it plunges from a great 
altitude, with tremendous force and rapidity ; gan- 
nets have, indeed, been taken by means of a fish 
fastened to a buard sunk tothe depth of two fathoms, 
against which, 50 violent has been the shock of the 
bird, that its neck has been instantly dislocated, and 
the bill firmly fixed in the wood. Thus, plunging 
from aloft beneath the waves, does the birds pounce 
upon its finny prey, and again rise into the regions 
of air with surprising ease and address, Buchanan, 
in his ‘ View of the Fishery of Great Britain,’ calcu- 
lated that the gannets of St. Kilda alone destroy 
annually one hundred and five millions of herrings: 
yet the shoals of this fish, though man draws his 
millions also, seem undiminished, notwithstanding 
the annual havoc made amongst them. On the 
approach of autumn, the great body of gannets seek 
more southern Jatitudes, and in winter are met with 
in great abundance in the Bay of Biscay and in the 
Mediterranean, where the anchovy and _ sardine 
afford them an ample supply. 

The genwal colour of the adult gannet is white ; 
the top of the head and back of the neck being 
tinged with yellow, and the quill-feathers black ; 
bill bluish grey; naked skin around the eyes dull 
blue; shin of throat black; webs of the toes dusky ; 
a blush streak along the tarsus and upper part of 
the toes. Length two feet eight or ten inches. 
The general plumage of the young of the year 1s 
dusky grey, which gradually passes into white. 

Fig. 2U61 represents the Gizzard of the Gannet 
laid open in oider to show the extensive solvent 
glands. 


2062.—TuHr Boony, or Brown GANNET 


(Sulu fusca). Le Fou Brun of the French. 

This species, called ‘ fou,” or booby, from its 
apathy in allowing itself to be captured or knocked 
on the head, is a native of desolate islands and 
rocky shores in the warmer Jatitudes. Thousands 
breed at the island of Ascension, on the Bahamas, 
on the rocky islets of the coast of Cayenne, along 
the shores of New Spain and the Caracas, as well 
as of Brazil. It 1s found also in Rodriguez, the 
Alacrane Islands, &e.; but there are several spe- 
cies between which voyagers do not discriminate. 
Mr. Gould describes one (S. Australis) from the 
Tasmanian Seas:—* Like the other members of the 
family,” he says, “this species will allow of its 
being taken with the hand. Some of my specimens 
were so taken on a rock on the Actwon Islands. 
Boobies often alight on vessels, and suffer them- 
selves to be captured ; and Dampier says that in the 
Alacrane Islands, on the coast of Yucatan, the 
crowds of these birds were so great that he could 
not pass their haunts without being incommoded 
by their pecking. They were ranged in pairs; and 
though he succeeded in making some fly away by 
the blows he bestowed upon them, the greater 
number remained in despite of his efforts to make 
them take wing. 

Numerous voyagers have described or alluded to 
the persecution which the booby experiences from 
the frigate bird, a fact which Lesson questions, but 
which seems to be very generally attested. Feuillée, 
Leguat, Dampier, Catesby, and many more, narrate 
their observations respecting the encounter of the 
frigate bird with the booby; and Nuttall says, ‘‘ the 
boobies have a domestic enemy more steady though 
less sanguinary in his persecutions than man ; this is 
the frigate pelican or man-of-war bird, who, with a 
keen eye descrying his humble vassal at a distance, 
ea him without intermission, and obliges him, 

y blows with his wings and bill, to surrender his 
finny prey, which the pirate instantly seizes and 
swallows. .. . The booby utters a joud cry, some- 
thing in sound betwixt that of the raven and the 
goose, and this wailing is heard more particularly 
when poms by the frigate bird, or when the 
assemblage happens to be seized with any sudden 
panic.” Feuillée says, when the boobies “ return in 
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bands towards evening from thcir fishing, the frigate 
birds are in waiting, and, dashing upon them, compel’ 
them to cry as if for succour, in doing which they 
disgorge some of the fish which they are carrying 
fo their young ones, and thus do the frigate birds 

rofit by the fishing of the boobies, which they then 
eave tu pursue their route.” 

In general manners the booby agrees with our 
gannet, except that the latter by no means merits 
the appellation of the former. Both walk awkwardly, 
and rest almost erect, supported, like the cormorant, 
by the stiff feathers of the tal. The brown booby 
is of a general dusky brown above ; whitish beneath, 
with black primaries; the naked shin about the face 
is reddish ; orbits yellow ; legs straw colour, 

In closing our account of the gannets we refer to 
Fig. 2063, representing St. Kilda, where, ag stated, 
the solan-goose breeds in thousands, and where 
quantities of the egg» and young are taken. They 
aie procured at the hazard of the lives of the daring 
fowler, who have to clamber on the rocks at a 
paeions height above a raging sea, or to be 
owered by means of a rope over horrul precipices 
and hanging in mid air, to take their booty from the 
shelves and ledges which the birds occupy, regard- 
Jesa of the roar and din of the voices and wings ot 
myriads of excited birds, mingling with the noise 
of the rushing waters. 


2064, 2065, 2066, 2067.—-Tur Waits Ps.ican 


(Pelecanus onocrotalus), In the genus Pelecanus 
the bill is very long, bioad, flattened, and straight. 
with a hooked projection at the extremity of the 
upper mandible: the nostrils are basal slits; the 
under mandible is formed of two Jong, slender 
flexible branches umting together at the tip, and 
enclosing a widely dilatable membranous pouch 
which extends to the throat; tongue rudimentary ; 
eyes surrounded by a naked space 3 body large ; legs 
fue wings moderately ample; air-cells of the 
body extensively rae Fig, 2068 represents 
the Head, Fig. 2069 the Foot, of the Pelican. 

This magnificent bird is a native of Africa and 
India, and the southern provinces of Eastern 
Kurope. It is common on the Danube and Volga, 
on the lakes of Ilungary and Russia, on the Black 
Sea and along the coasts of Greece, and also in 
Egypt and the Cape of Good Hope. 

Hasselquist, who saw this species at Damietta, 
observes that it visits Egypt in the middle of Sep- 
tember, arniving in flocks, which form during flight 
an acnte triangle at a great elevation. Dr. Von 
Siebold suw it at Japan. The pelican swims well, 
but, strictly speaking, does not dive. We have often 
seen these bids plunge their long beaks and necks 
under water, and net the fish in their capacious 
pouches: in their wild state they hover and wheel 
over the surface of the water, watching the shoals of 
fish beneath, and suddenly sweeping down, bury 
themselves in the foaming waves, rising immediately 
from the water by their cwn buoyancy, up they soar, 
the pouch laden with tne fish scooped up during 
their momentary submersion. ‘The number of tish 
the pouch of this species will contain may be easily 
imagined when we state that it is so dilatable as to 
be capable of contaming two gallons of water; yet 
the bird has the power of contracting this membra- 
nous expansion, by wrinkling it up under the lower 
mandible, until it 1s scarcely to be seen. In shallow 
inlets, which the pelican otten frequents, it nets its 
prey with great adroitness in the manner already 
described, and which may be witnessed by observeis 
of these birds in the Zoological Gardens. 

The pelican chooses remote and solitary islands, 
isolated 1ocks in the sea, the borders of Jakes and 
livers, as its breeding-place. The nest, placed on 
the ground, is made of coarse grasses, aa the eggn, 
which are white, are two arthree 1m number. While 
the female is incubating, the male brings fish to her 
in his pouch, and the young, when hatched, are 
assiduously attended by the parents, who feed them 
by pressing the pouch against the breast, so.as to 
transfer the fish from -the former into the throats of 
the young. This action has doubtless given origin 
to the old fable of the pelican feeding its young 
with blood drawn from its own breast. Occasionaily 
the pelican perches on trees along the margin of 
the water, but rocky shores are its favourite haunts. 
In certain localities they congregate in great num- 
bers, mixed with other water-fowl, al] harmoniously 
breeding together, Le Vaillant, upon  visifing 
Dassen Eyland, at the entrance of Saldanha Bay, 
after wading through the surf and clambering u 
the rocks, beheld an astonishing spectacle :—* Ail 
of a sudden there arose from the whole surface of 
the island an impenetrable cloud, which formed at 
the distance of forty feet above our heads an im- 
mense canopy, or rather sky, composed of birds of 
every species and of all colours; cormorants, sea- 
gulls, sea-swallows, pelicans, and I believe the 
whole winged race of this part of Africa, assembled 
on this spot. All their voices mixed together and 
modified according to their different rire {.ime:* 
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2078 -Frigate, or Man-o!-war Hird. 









uch a horrid music that T was every moment obliged 
to cover my head to gain a little relief to my ears. 
The alarm which we spread was so much the more 
general among these innumerable legions of birds, 
Hs We principa ly disturbed the females, which were 
then sitting; they had nests, eggs, and Faia to 
defend. They were Jike furious harpies let loose 
against us, aud their cries rendered us almost deaf. 
hey often flew so near us that they flapped their 
wings in our faces, and, though we fired our pieces 
repeatedly, we were not able to frighten them ; it 
seemed almost impossible to disperse this cloud. 
We could not move one step without crushing either 
their eggs or young, the earth was entirely strewed 
with them.” “The same enthusiastic traveller also 
narrates, that, on the Klein-brak river, whilst waiting 
for the ebb-tide, he saw assembled thousands of 
pelicans and flamingoes, the white of the fornfer 
strongly contrasting with the scarlet of the latter. 

Besides She common pelican, another species (P. 
crispus, Feldegg) inhabits south-eastern Europe. 
In America there are two species, the P. trachy- 
rhynchus, Latham, and the P, fuscus, The former 
iv numerous in the fur countries, where it was found 
breeding by Dr. Richardson, on small rocky islands, 
and the brink of cascades. 

The white pelican, when adult, has the plumage 
generally of a pure white with a shyht rose tunge ; 
the feathers of the chest are long, firm, and silky, 
with a tinge of fine straw yellow; the quill-feathers 
are black, but nearly concealed beneath the wing- 
coverts, which are long and pointed and very regu- 
larly and beautilully disposed; the bill is yellowish, 
passing into red at the up; the sides of the lower 
mandible and a line down the upper being lead- 
coloured; pouch yellow ; legs vivid; space round 
the eyes flesh-colour. Length nearly six feet; 
expanse of wing twelve or thirteen feet. 


2070.—Tux Cormorant 


(Phalacrocorar, Carbo), In the present genus the 
bill is long, straight, compressed, with the upper 
mandible boldly curved at the point: the gullet is 
large and dilatable; sides of face and throat naked ; 
nostrils basal and linear; tail ample and rigid. 

In the Avological Journal, vol. iv., Mr. Yarrell 
has described an additional bone affixed to the 
occiput of the cormorant, and which he calls a 
xiphoid bone, giving origin on each side to a Jong 
triangular muscle, acting, in addition to the ordinary 
muscles, upon the lower jaw: he also notices the 
great length of the os quadratum. Fig. 2071 re- 
presents the Skull, 1. and the Dissected Head, 2. 
of the cormorant. The skull, 1.: a, the occipital 
ridge; b, the xiphoid bone; c, the os quadratum., 
Dissected head, 2: a and 4, muscles answering to 
the temporal and massiter; c, the triangular muscle 
arising from the xiphoid bone and inserted into the 
Jower jaw. 

The range of the cormorant is very extensive ; it 
is found on the Ganges of India, over the greater 
part of Europe, and also in North America, It is 
abundant in Holland at all seasons, and is common 
in France and England ;- numbers breed on the cliffs 
of the Isle of Wight, and, according to Selby, on the 
Farn or Fern Islands; and flocks may olten be seen 
on sand-banks near our southern coast, on isolated 
rocks, or sailing up and down near the shore, and 
up the mouths of the larger rivers. Voracious in 
the extreme, the cormorant is an unweaiied and 
active fisher, pursuing its prey beneath the water, 
like the otter, occasionally rising to take breath, and 
renewing the chase. Eels are said to be a favourite 
food. The dilatable character of the gullet of this 
bird permits it to swallow fish of considerable size 
without difficulty, head foremost; but should the 
fish be seized transversely, the bid jerks it into the 
air, and dexterously catches it in the right position 
gs it falls, ‘The cormorant swims so low in the water 
that nothing but the head, neck, and top of the back 
eppear above the surface ; its tail, composed of stiff 
elastic feathers, is submerged and used as a rudder in 
its subaquatic evolutions, and the wings as oars; the 
address with which it dives, and the rapidity of its 
movements, are wonderful, nor less so the pertinacity 
with which it pursues its victims. This interesting 

_ bird sometimes builds its nest in trees, but generally 
on the summits of rocks: the nest consists of dried 
seaweeds; in the Fern Islands, according to Mr. 
Selby, the nests so composed are frequently two feet 
in height. The eggs are from three to five in 
number, ofa bluish white. The young, when first 
hatched, are naked, the skin being of a purplish 
black; in six or seven days they become covered 
with black down, but the feathered plumage is not 

rfected till a lapse of six weeks. Vet when only 
ialf-fledged, if thrown into the water they imme- 
diately dive and pursue their submarne course to a 
great distance, using their imperfect wings in the 
same manner, and with almost as much effect, as the 
od birds. 

Jn winter, flocks of cormorants often wander inland, 
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and may be seen on lakes and rivers at a consider- 
able distance from the sea. 

When the old birds are surprised on the nest, 
they have a strange habit of stretching out the 
neck, raising up the head, opening the bill, and vi- 
brating the louse skin of the throat, while at the 
same time they ufter a cry expressive of alarm and 
anger. 

Ravenous as the cormorant is, it 1s easily tamed, 
and becomes very attached and familar. One of 
these birds, which was caught by accident, was kept 
by Colone! Montagu, and soon became perfectly do- 
mestivated ; 1t would join him at the fireside, and 
dress its feathers with perfect self-possession. It 
lived in pertect harmony with swans, geese, ducks, 
and other birds, and was only excited by the sight 
ofafish. It never attempted to stray, and would 
walk in and out of the house regardless even of the 
dog, and was, as the colonel says, “ Troublesomely 
tame.” This character Mr. Selby states that he can 
confirm, having himself kept these birds in a dumes- 
ticated state. 

As a further proof of the docile nature of this 
bird, we may mention that both in our country and 
in Ilolland it was trained to fish; Willughby, quot- 
ing I'aber, says: * They are wont in England to train 
cormorants to fishing: when they carry them out of 
the room where they are kept tu the fish-pools, they 
hoodwink them, that they be not frghtened b 
the way; when they come to the rivers they take off 
the hoods, and having tied a Jeather thong round the 
lower part of their necks that they may not swallow 
down the fish they catch, throw them into the river. 
They presently dive under water, and there for a 
long time with wonderful swiftness pursue the fish, 
and when they have caught them they arise pre- 
sently to the top of the water, and pressing the fish 
hghtly with their bills they swallow them, till cach 
bird hath after this manner devoured five or 81x 
fishes. Then their keepers call them to the fist, to 
which they readily fly, and little by little disgorge 
all their fish, a little bruised with the nip they gave 
them with their bills. When they have done fish- 
ing, setting the birds on some high place, they 
loose the string from their necks, leaving the pas- 
sage to the stomach free and open, and for their re- 
ward they throw them part of the prey they have 
caught to each, perchance, one or two fishes, which 
they by the way, as they are falling in the air, will 
catch most dexterously in their mouths.”? Swammer- 
dam states the circumstance of trained cormorants 
being brought fiom Llolland to England for sale. 
Latham observes that ‘Whitelock says he had a 
cast of them manned like hawks, and which would 
come to hand; and relates, that the best he had 
were piesented to him by Mr. Wood, master of the 
cormorants to King Chailes the First.” In China at 
the present day an alhed species, the Ph. sinensis, 
is bred and trained to fshing, it would appear, even 
without a hgature round the neck ; as is narrated by 
Sir George Staunton, who observed them on the 
southern branch of the canal in his journey to Han- 
choo-foo: he says, “On a large lake close to this part 
of the canal], and to the eastward of it, are thousands 
of smal] boats and rafts, built entirely for this spe- 
cies of fishery. On each boat or raft are ten or a 
dozen birds, which at a signal from the owner, plunge 
info the water; and it 18 astonishing to see the 
enormous size of the fish with which they return 
grasped between their bills.” Le Compte, an old 
French writer, states that the Chinese do put a string 
round the birds’ neck, contrary to what Sir G. 
Staunton affirms; and it is not improbable that 
both may be correct.- Fig. 2072 well illustrates the 
Chinese mode of employing the birds in question. 

The adult cormorant is a handsome bird. Top 
of the head, neck, breast, lower part of the back, and 
under surface of a glossy greemsh black; a white 
band stretches across the throat, and white silky 
hair-like feathers are scattered over the upper part 
of the neck ; top of the back and wings fine bronze 
brown, each feather having a marginal belt of rich 
velvet black; quill and tail feathers black; bill 
dusky ; skin of the throat yellow ; iris bught green ; 
a white patch upon the thighs; legs dusky black. 
A semi-erect crest on the back of the head. “Length 
about three feet ; extent of wings nearly four feet, 


2073, 2074.—Tue Cresrev Cormorant 


(Phalacrocorar cristatus). Cormoran Largu 
Temminck: Shag or Green Cormorant of Gould. 
Selby, and others. 
The crested cormorant, or shag, is widely spread 
over the non of Europe, but 1s not an American 
species, It is common on various parts o 
breeding in the cliffs and on the jedyes oreo. 
dicular cliffs (not lke the preceding, on the top) 
and making a nest of seaweeds. Its habits, man- 
ners, and fuod are precisely the same as those of the 
cormorant, and require no separate detailed account 
_ The crest of this species, which consists of an oc- 
cipital tuft of long ee feathers, is lost after the 


breeding season. (Fig. 2074.) The upper -part of 








the back and shoulders.of a deep bronzed green 
each feather bein ioarainee with velvet biack 
head, neck, and under surface lustrous silky blackiat, 
reen; tail of twelve black feathers; bil and jeg, 
lack; guttural skin,- ahd corners of the mout), 
gamboge-yellow, the former with black specks: ij, 
green. Length two feet one or two inches, 

The foreign species of the genus Phalacrocorax are 
very numerous, and generally distributed through. 
out the different quarters of the globe; Europe 
Asia, Afnca, America, and Australia having their 
respective examples. 


2075.—Lz Vartiant'’s Daxter, on Sxage-Birp 


(Plotus Levaillantii). The darters, or anhingas, as 
Button and the French naturalists term them, are 
most extraordinary birds, remarkable for the length 
and slenderness of the neck, which bears no distant 
resemblance to the slim form of a snake, attached 
to the body of a cormorant; the beak is Jon 
straight, pointed, and obliquely dentilated along the 
edges: the face and throat are naked, the wings 
rather short: the tail ample and composed of rigid 
feathers. The darters perch upon trees along the 
margin of rivers, lakes, and creeks: they swim with 
the body completely submerged, the long neck 
alone rising out of the water. When thus seen 
they might be mistaken at a casual glance for 
snakes, and Le Vaillant says that when the birds are 
perching the neck is in a state of constant oscilla- 
tion, and that any one who saw its tortuous move. 
ments amidst the foliage of the trees, the body being 
euiconere would take it for one of the tree-ser- 
pents. 

During flight the neck is stretched out in a line 
with the body. The species are limited; one is 
found in the Old World,—one in the New, 

Le Vaillant’s darter isa native of Senegal, the 
Cape of Good Hope, some parts of India, and of 
the Islands of Java and Sumatra. It feeds on fish 
which it pursues, like the cormorant, under water,: 
uane its tail as a rudder in its subaquatic evolu- 
lons. 

Small fish are swallowed whole, but larger prey 
is carried to the trunk of a tree or rock, whe the 
bird, fixing it securely beneath its feet, picks it to 
pieces. Though the water is the favourite element 
of the darter, accordmg to Le Vaillant, it is upon 
trees and rocks that it establishes its nest and rears ita 
young; always choosing situations favourable to the 
escape of the brood, when fledged, or when alarmed, 
into the water. This species 1s extremely shy and 
wary, and difficult of approach; so instantaneous 
are its actions in the water, that it dives befvre the 
shot reaches at, upon the drawing of the trigger, and 
often doubles back, emerging far behind the sports- 
man, and, taking wing, sails away to adistance. In 
full plumage all the upper part of the head and 
back of the neck are brick red, bordered with a 
nband of black which descends to the shoulders; 
forehead, cheeks and sides of neck white; throat 
and anterior part of neck, ochre-yellow ; chest and 
under parts black, with green reflexions; base of the 
neck, reddish, with spots of white; upper surface 
brown, the middle of each feather of a bright rust 
colour; quills and tail brown; beak and feet 
yellow. 


2076, 2077.—Tux AMERICAN DARTER 


(Plotus Anhinga). The American Darter, or Snake- 
bird, is a native of the Carolinas, Georgia, the I'lo- 
ridas, and Louisiana it is common in Brazil and 
Cayenne. Like the African species it swims with 
the body submerged, and its Jong neck vibrating In 
a pecular manner. “ The first individual,” says Mr. 
Ord, “that I saw in Florida was sneaking away to 
avoid me along the shore of a reedy marsh, which 
was lined with alligators; and the first imp: easion on 
my mind was that I beheld a snake, but the recol- 
lection of the habits of the bird soon- undeceived 
me. To pursue these birds at such times is useless, 
as they cannot be induced to mse or even expose 
their bodies.” ‘ Wherever,” adds the same natu- 
ralist, “the limbs of a tree project over and dip into 
the waters, there the darters are sure to be found, 
these situations being convenient resting-places for 
the purpose of sunning and preening themselves, and 
probably giving them a better opportunit of ob- 
serving their fmny prey. They crawl from the water 
upon the limbs, and fix themselves in an upright 
osition, which they maintain in the utmost silence. 
f there be foliage or long moss, they secrete them- 
selves in it in such a manner that they cannot be 
perceived unless one be close to them, When ap- 
proached, they drop into the water with such sur- 
prising skill that one is astonished how so large & 
ody can plunge with ao little noise, the agitation 
of the water being apparently not greater than that 
oceasioned by the g ding ofan eet” 
Bartram, who states that he has seen paintings of 
the darter on Chinese screens, and other Indian 
pictures, was not, we suppose, aware of the distinc- 
ton between the American and Old World species 





‘nich, till Temminok extricated them from a laby- 
ini error, were confounded together urider the 
title of Plotus melanogaster. According to Bartram 
hese birds “ detight to sit in little peaceable com- 
rpunsties on the limbs of trees, hanging over 
ihe atili waters, with their wings and tails expanded, 
to cool and air themselves, when at the same time 
they behold their images in the watery mirror. At 
veh times, when approached, they drop off the 
jmbs into the water as if dead, and for a minute or 
au are not to be seen, when on a sudden, at a great 
distance, their long slender head and neck appear, 
hke a snake rising erect out of the water. In the 
heat of the day they are seen in great numbers 
aniling very high in the air over lakes and rivers.” 
These birds build in the trees of swamps and islands 
in the midst of lakes or sheets of water, and occupy 
the same station for a series of years; the nest 1s 
large, and made of sticks, and the eggs are blue. 
The plumage undergoes several changes before 
the perfect livery is attained. In full plumage the 
eneial colour is glossy greenish black : the scapular 
Moat hers are long and slender, ornamented with a 
strenk of white down the centre of each, forming 
a soit of plume over the back and wings; side of 
the neck from the eye backwards marked throughout 
halt its length with a stripe of brownish white, con- 
sisting of long hair-like feathers ; a few tufts on the 
crown; wings black, beautifully variegated with 
silvery white ; bill black above, yellow below ; naked 
shin of face and throat yellow ; legs yellow ; middle 
claw pectinated ; plumage stiff and elastic. In the 
(female and young the front of the neck is of a ped 
yiey colour, which extends over the breast. Lengt 
about two feet eight or ten inches, but the body 
does not much exceed in size that of a large duck. 
Fig. 2076 represents the Male, Fig. 2077 the Female. 


9078.—THe Fricats, on Man-or-W ar Binv 


Tachypetes Aquilus). The genus Tachypetes is 
ie iqenied a a strong elongated beak, depressed 
inthe centre, and abruptly hooked at the end; the 
nustiils are mere alits ina suture running along each 
aide of the upper mandible; the tarsi are extremely 
shoit; the webs of the toes deeply notched; the 
wings extremely long and narrow; the tail is 
forked; an extensive naked gular pouch: one spe- 
cies only is ascertained. 

Noted for its raptorial habits, the frigate bid 
soars on rapid pinions over the broad expanse of 
ocean principally in intertropical latitudes, and 
tyrannizes over the gulls and boobies, fiom whom it 
forces the prey they have captured. At immeasur- 
able distances from shore it pursues its habits of 
rapine, but is never known to repose on the water ; 
rapid as an arrow it plunges from its altitude upon 
the shoals of flying-fish, which rise glittering above 
the suiface, or upon some unfortunate sea-bird which 
has made a capture, and which it harasses till it 
obtams the booty. No bird is more at home in air, 
or sweeps along on more rapid pinions.— ed ltr 
says Mr. Vigors, ‘“‘in its unlimited flights by the 
strenpth and expansion of its wings, and aided by 
the singular mechanism of its tail, and the buoyant 
nature of the inflated sac which distends its throat, 
it seems to be an inhabitant of the air rather than of 
the land, to which it resorts alone for the duties of 
its nest, or of the water, over which it only hovers 
for its prey.” It may here be added that the long 
wing-bones are hollow, thin, and light, and that the 
alr-cells of the whole body are extremely developed, 
while, in proportion to the expanse ot wings, the 
total weight of the bird is very trifling ; hence can 
it repose in the upper regions of air, suspended 
without effort. 

Sloane, who saw these and tropic birds when he 
came into latitute 13° 10’, says, ‘‘The man-of-war 
bird seems very large, bigger than a kite, and black ; 
they fly hke kites, very high, and often appear im- 
moveable over the water, to wait for and catch small 

sh appearing on the surfaee: they are sharp winged, 
and their tail is forked. When flying-fishes are 
persecuted under water by dolphins, bonitos, &c., 
they rise and fly for some space- in the air, and are 
often devoured by these birds in that time. We 
saw them first when we came near Barbadoes, The 
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two hundred Jeagues, off the islands when they spy 
them first; and it is wondered how they can direct 
their course to the land at nights, being so far 
distant ; but it seems no very strange matter, because 
they are very high in the air, and can see Jand much 
farther than those on the deck or topmast of a ship. 
The reason of their flying so high may be to have a 
greater field before them for prey, because they may 
zo where they see the dolphins follow or hunt the 
filying-fishes, They are commonly thought in the 
West Indies to foretel the coming in of ships, for 
when they see a man-of-war bird come into their 
ports, they reckon ships will soon follow; and it is 
very often true, for they love to fish in not very 
rough weather, so that when it blows hard at sea, 
they come into the poits and bays to fish, where 
the wind is broken off by the land, and the same 
wind blowing them in biings in the shipping 
after them. There are more of these in the tirm 
land of America than in the isles. One of these 
birds at Panama coming to take sardinas that were 
a-curing in the sun, a negio broke his wing with a 
stick he hadin his hand: the body, after it was clear 
of its feathers, was little bigger than a pigeon. The 
wings being extended, no man, though several tried, 
could reach, with his arms stretched out, within four 
inches of the tip of them.”” The fat was considered 
by the Indians and others a sovereign remedy in 
some diseases, such as sciatica, &c,. 

These birds are said to build their nest on preci- 
pitous rocks near the sea. The egys are stated to 
be of @ carnation tinge dotted with crimson, and 
one ortwoinnumber. The length of the male, in- 
cluding the tail, is three feet; expanse of wing 
eight feet; gular air-pouch red; general plumage 
blackish umber-bruwr. In the female the pouch 1s 
less and the plumage of a duller hue. 


2079.—Quaprureps, Birns, &c., In OUTLINE, FROM 
EGyrtiaAN ANTIQUITIES. 

At the conclusion of our sheteh of the Buds contained 
in our Pictorial Museum, we take the pyyestanty of 
referring to these sculptured forms, which are intei- 
esting to the naturalist as enabling him to compare 
the present animal productions of Egypt with those 
of ages past, and which prove that the revolutions 
of time, the changes of empnes, and the alterations 
of the land, have but slightly affected the produc- 
tions of the land of the Pharaohs. 

Among the auesupes we recognise a large 
baboon, the Egyptian hare, the lion, the sheep, the 
dog (greyhound), the lioness, the bull, and ap- 

arently a mouflon. Of birds we have a species of 
apwing, goose, vulture, ibis, hawk, owl, swallow, 
the demoiselle or Numidian crane, the stork flying, 
the duck, and the Percnopterus, or Pharaoh chicken. 
Page 72 contains a few additions to the birds of our 
Museum, some of which will require our particular 
notice. 


2080.—Tuxz Warip-poor- WILL 


(Caprimulgus vociferus, Linn.). Antrostomus vo- 
ciferus, Gould. 

This species of night-Jar, so well known in North 
America for the peculianty of its ery, 1s described 
in vol, i. p. 287. 


208).—Cruck-WiLLs Wipow 


(Caprimulgus Carolinensis), Antrostomus Caroli- 
nensis, Gould. 
This mght-jar is also described in vol. 1. p. 287. 


2082.—Tur Sona-THRUSH AND FIELDFARR 


(Tardus musicus and 7. pilaris). For the descrip- 
tion of these well-known birds refer to vol. 1. pp. 322, 
323. In our illustration, a represents the Song- 
Thrush ; J, the Fieldfare. - 


2083.—Tne GLossy-HEADED SHORTFOOT 


Micro chalcocephalus, Swainson). Ixos_ chal- 
ephalus, Temm. 

This species forms one of the family of the Meru- 

lide (vol. i. p. 322), and 15 & native of Java, inha- 

biting the woody district of Bantam, but of its habits 

we have no details. In the male the whole of the 

head is metallic black with violet reflexions; the 






upper parts of the body are of a Jeaden grey; quills 
biack ; tail grey ; with a band of black and a white 
termination ; breast deep grey, becoming brighter 
on the under parts. The female is more obscurely 
coloured. Length six inches and a half. 


2084.—BuNTING 


(Emberiza), Head of. In this head the peculat 
character of the beak of the genus is well displayed, 
and the tubercle on the palate of the upper man- 
dible is very conspicuous, (See Common: Bunting, 
vol. i. p. 331.) 


2085.—Tne YxLtow-Hammurr, on YELLOW 
Buntina 


(Embecriza_citrinella). Male. This elegantly- 
coloured but well-known British bird, so cone 
spicuous in our hedgerows and copses, is described 
in vol. i. p. 3381. 


2086.—-Tun WArtTy-FACED Honxey-KATER 


(Zanthomyza Phrygia, Gould). This beautiful 
bird, termed the Mock Regent Bird by the colo- 
nists of New South Wales, 1s one of the most lively- 
coloured of the Honey-Eaters. (See Meliphagide, 
vol. 1. P. 379.) Its plumage is rich yellow and 
deep black, most agreeably varied. According to 
Mr. Gould, ‘it 18 a stationary species, and enjoys a 
range extending from South Australia to New South 
Wales.” © Although it is very generally distributed, 
ifs presence appears to be dependent on the state of 
the eucalypt, upon whose blossoms it mainly de- 
pends for subsistence ; if is consequently only to be 
found in any particular Jocahty during the season 
that those trees are in full bloom. It generally 
resorts to the loftiest and most fully-flowered tree, 
where it reigns supreme, buffeting and driving every 
other bird away from its immediate neighbourhood ; 
it 18, in fact, the most pugnacious bird I ever saw, 
evincing particular hostility to the smaller Meli- 
phagide, and even to others of its own species that 
may venture to approach the trees upon which two 
or three have taken their station.” “ I met with it 
in great abundance among the bushes of New 
South Wales, and also found it breeding in the low 
apple-tree flafs of the Upper Hunter. JI have occa- 
sionally scen flocks of from fifty to one hundred in 
number, passing from tree to tree, as if engaged in 
a partial migration from one part of the country 
to another, probably in search of a more abundant 
supply of food. Its note 1s a peculiar loud whistle, 
not entirely devoid of melody, ‘The nest, which is 
usually constructed on the overhanging branch of a 
eucalyptus, is round, cup-shaped, about five inches 
in diameter, composed of fine grasses, lined with a 
little wool and hair. The eggs are two in number, 
of a deep yellowish buff, marked all over with indis- 
tinct spots and irregular blotches of chestnut red, 
and dull purplish grey, particularly at the larger 
end, where they frequently form azone.” (Gould, 
‘ Birds of Austraha.’) 
In size this species equal the common thrush. 


2087 (a).—TuHe Kort Bustarp 


(Otis Kori), This noble species of bustard, from 
the interior of South Aftica, is described in the 
present volume, at page 15. 


2087 (b).—Tue HouBara 


(Otis Houbara). This elegant bustard is a native 
of Barbary, Arabia, Persia, and occasionally occurs 
in south-eastern Europe. It is taken in Persia by 
means of trained hawks, as noticed in vol. i. p. 27, 

The wide desert plains are the abode of this 
species, which in habits and manners 1esembles the 
rest of its family. 

The sides of the neck and chest in the adult male 
are graced by a range of long plumes, the foremost 
and upper portion of which is white; the remainder 
black. The front of the neck is white minutely 
mottled with grey. The head is surmounted by a 
beautiful crest of white plumes. The upper surface 
istawny yellow, with zigzag bars of black; under 
parts white. The young male wants both the crest 
and ruffles down each side of the neck; and it ie 
probable that after the breeding season the adult 
male loses these ornamental! appendages. 


END OF THE CLASS AVES, OR BIRDS. 





20831.—Head of | 
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2087.—<-Kori Bustard, and Houbara. 





"ys 

. mi 

Bt Nae. 
oh ‘ 


(i 
Sarat 
< ; 


F Dy 
Nhe 





8060, -Whip-poor-Wiil. 
79 | | r Pa. x nf 


2069.—-Fleldfare and Song Thrush, 
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2086.—Gheleton of Marsh Tortoise. 
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2097.—-Grecian Lyre.=' 


Wr now advance to another department of our 
Pictorial Museum, and enter upon our collection of 
Repules—a singular class of beings, presenting the 
most wonderlul variety of form and structure, and 
consequently adapted for different habits of life, 
different localities, and different modes of loco- 
motion. 


ORDER CIIKLONIA (TORTOISES). 


(xeAwyn @ tortoise), These strange animals are 
covered with natural armour, which may be con- 
sidered essentially a portion of the osseous frame- 
work, thrown, as it were, outside of the body, so as 
to constitute an external bony envelope or box, en- 
closing and protecting the internal muscles and 
viscera, and covered on the outer surface by plates 
of horny matter, scales, or a leathery expansion, 

The box thus formed is composed of two portions: 
an upper portion, called the buckler, back-plate, or 
carapace (clypeus), composed of the vertebiw of 
the back and loins, and also of the ribs, all ex- 
panded and consolidated together; a lower portion, 
oalled the plustron, or breastplate (sternum), con- 
sisting of nine osseous portions, eight in pais, the 
ninth single, and occupying the anterior part of the 
plastron. ‘The distinct bones forming the plastron 
vary much, in different groups, in their consolida- 
tion and depree of development; it is in the land 
tortoises that the solidity of this portion is at its 
maximum, ‘The same remark holds good with 
reapect to the carapace, which presents different 
degrees of form, expansion, convexity, and of ex- 
ternal covering in the several subordinate groups 
and genera. 

Fig. 2088 represents the Skeleton and Carapace of 
the Common Nareh Tortoise (Cistudo uropma), seen 
from below. 

Fig. 2089 represents the Skeleton and imperfect 
Carapace of the Loggerhead Turtle (Chelone Caou- 
ana), seen from below. 

Fig. 2090, the Carapace of the River Tortoise 
(Trionyx, Geoffr. ; Gymnopus, Bibron), as seen from 
below. In this group the osseous part of the cara- 
pace is very much reduced, and flat, with an ex- 
tensive cartilaginous circumference, the upper surface 
being covered with a coriaceous membrane. 

Fig. 2091 is the Carapace of the common Bordered 
tt (Testudo marginata), covered with its horny 
shell, 

Fig. 2092 is the Carapace of the Loggerhead 
Turtle (upper surface), covered with 1ts horny plates 
ee in imbrications. 

ig 2093 represents the imperfectly developed 
Sternum of the River Tortoise (‘Trionyx). 

Fig. 2004 is the still more imperfect Sternum of 
the Loggerhead Turtle. 

Fig, 2095 is the complete Sternum of the Marsh 
Tortoise (Cistudo Europwa). The contrast between 
this and the two preceding is remarkable, yet in each 
the essential components are the same. 

It may appear at firet sight that there is a great 
affinity between the armour, or rather box, in which 
the tortoise is enclosed, and the coat of mail with 
which many quadrupeds are covered, as for instance 
the Armadilloes and the Chlamyphorus (See Chla- 
myphorus, Fig. 2096). There is this important differ- 
ence ;—the coat of mail in these quadrupeds (Mame 
walia) is a simple horny addition to the akin‘ ** 


CLASS REPTILIA. 


(REPTILES) 





resting upon and supported indeed by bold pro- 
cesses of the skeleton; whereas the osseous carapace 
and plastron of the tortoise, however developed, are 
mart and parcel of the skeleton itself, which, as we 
tee said, is so modified as to protect the internal 
organs, enclosing them as in a casket, which is itself 
covered either with horny plates variously arranged, 
or with a tough leathery skin, often thickened and 
carried out beyond the circumference of the osseous 
vortions. Of the carapace of the tortoise Mercury 
is fabled to have formed the ancient Grecian lyre, of 
which one with only three strings, as given by 
Mersenne, is represented at Fig. 2007. 

The lungs of the tortoise are very extensive, and 
lie under the vaulted carapace, but it must he 
evident that they cannot, from the immobility of the 
carapace and sternum, be filled with air by any 
action resembling that of quadrupeds or birds in 
breathing, and in which the chest is alternately ex- 
panded and contracted, The tortoise swallows or 
gulps down air; the jaws being firmly closed, the 
cavity of the mouth is enlarged by the drawing 
down of the root of the tongue, and into the 
vacuum thus formed the air rushes in through the 
nostrils. The free part of the tongue is now applied 
to the posterior orifices of the nostrils so as to stop 
them, the gullet is also closed, the root of the 
tongue is elevated, the broad muscles of the throat 
contract, and the air is forced down the windpipe 
into the lungs, which become filled by a repetition 
of the process. The air is returned by the simple 
pressure of muscles within the plastron and carapace, 
It is in this manner that reptiles without ribs, as the 
frog and toad, perform the act of breathing. 

The jaws of tortoises are not armed with teeth, 
but cased in sharp-edged or serrated horny coverings, 
enabling them to crop and mince the vegetable ali- 
ment on which they feed. In some species of car- 
nivorous appetite, as the Trionyx, there are thick 
fleshy lips around this beak; and in one species, the 
Matamata, the horny sheath is so rudimentary, that 
many naturalists have overlooked it. 

The tongue of the tortoise is thick, fleshy, and 
very movable, though not capable of protrusion ; it 
is abundantly supplied with nerves, and covered 
with nervous marl It is provided with salivary 
glands, and doubtless enjoys to a high degree the 
sense of taste. 

With respect to smell, from the simplicity of the 
olfactory organs, it appears to be but imperfect, 
though sufficient for the necessities of the animal. 

Though the organs of hearing are not apparent 
externally, they exist internally, and in a tolerably 
perfect condition, yet tortoises appear by no means 
to have the sense of hearing acute; indeed the gi- 
pane tortoises on the Galapagos Islands are believed 

y the inhabitants to be perfectly deaf, and Mr. 
Darwin states that they certainly do not overhear a 
person walking close behind them. 

Tortoises have the eye well developed and large ; 
as in birds, it has an osseous ring, or circle of osseous 
plates around the ball, and is defended by a mem- 

rana nictitans and two external eyelids; there are 
also lachrymal glands. ‘The pupil is circular, 

In the terrestrial tortoises the akull is broad across 
the occiput, obtuse anteriorly, strong, and solid ; the 
orbits are nearly circular, and the depression for the 
recepfton of the vast temporal muscle is both deep 
and extensive; the occipital ridge is elevated ; the 
cavity for the brain is contracted; the articulating 


condyle is a prominent tubercle; the hort y covering 
of the upper jaw is strongly serrated, there being an 
inner as well as an outer ridge, and the inner ridge 
is received into a serrated channel of the horny 
ridge of the lower jaw, the outer ridge, which is deep, 
passing anteriorly, when the jaw is shut. This struc- 
ture, reminding us of an array of real teeth, renders 
the crushing and chopping up of vegetable aliment 
easily effected. Figs, 2098, 2099, 2100, and 2101 
represent the Skull of the Indian Tortoise, in pio- 
file, as seen from above, as seen from below, and 
as seen from behind. 

In the marine tortoises, or turtles, the cerebral 
cavity may be said to have a double roof; for by a 

roduction of the bones of the upper part of the 

head a double vault is produced, within which, and 
above the true surface of the cranium, are lodged the 
temporal muscles of enormous volume, and to which 
this vaulted roof forms an osseous envelope. ‘This 
structure gives to the skull an appearance of being 
larger than it is in reality, for the cerebral cavity 1s 
very small. In the Matamata (Chelys fimbriata) the 
same peculiarity prevails; the skull of this tortoise, 
a fierce aquatic species, inhabiting the lakes, moras- 
ses, and rivers of South America, Is very remarkable. 
It is extraordinarily large and flat, appearing as if it 
had been crushed; the small orbits are seated close 
to the end of the muzzle; the posterior region of the 
cranium is elevated, in consequence of the vaulted 
arrangement of the bones described. ‘lhe cerebral 
cavity is very trifling. Figs. 2102, 2103, 2104, and 
2105, show the Skull of the Matamata in different 
yositions, viz., as seen from above, as seen from 
below: in profile, and in a back view. In the back 
viow the vaulted structure is very distinguishable, 
but the covering is here narrow, leaving anteriorly 
two extensive, but not deep, uncovered fossa, as seen 
at Fig. 2102, over the bask of which the bone 
stretches like a bridge. ‘The articulating single 
condyle is very prominent, and just above it (Fig 
2105) is the cerebral cavity. 

The limbs of tortoises differ remarkably, from aa 
elephantine club-foot, with the strong claws only 
apparent, to feet divided and webbed, and go on tv 
limbs formed into large undivided paddles, by means 
of which the species wing their way in the rolling 
ocean, as birds through the regions of air. 

The motions of ordinary tortoises on land are 
proverbially slow: they hobble along, with an awk- 
ward irregular gait, on their ill-ehaped club-feet, and 
seem with all their toil to make but little way ; they 
do not put the sole fairly to the ground, but rest 
upon the cdge, which is furnished with horny la- 
ming, tubercles, or hoof-like nails.: I)l-provided AS 
they may appear to be for the work of burrowing, 
yet they excavate pits with unexpeoted facility, 
and by dint of labour contrive to bury themselves 
in the soft ground, scraping up the earth with the 
fore-feet, and throwing it behind with the posterior 
pair. Hybernation appears to be general among the 
terrestrial species. 

Tortoises eat slowly and deliberately, and we have 
seen them, when at work on their vegetable food, place 
their fore-limbs upon it, so as to press it to the ground, 
when, having seized a portion between the jaws, they 
separate it by drawing the head rapitlly backwards. 

hese animals, as is well known, endure long fast- 
ing with impunity, and are extremely tenacious of 

, surviving for days, or even weeks, the severest 
wounds and mutilations, We shall pot ante’ into 
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if ounected a low degree of sensation, but a 
high dé ree of iritabiity, the characteristics of a 
iow grade of existence, In a natural state they live 
through a Jong succession of years. In the Bis ay 
arden at’ Peterborough, a tortoise died in 1821, 
which must have exceeded two hundred and twenty 
‘ears. The Lambeth tortoise, which was intro- 
duced into the garden by Archbishop Laud, about 
the year 1625, and which died in 1753, in con- 
sequence of some asta on the part of the 
pardener, lived in its Jast situation one hundred 
and twenty-eight years. Gilbert White notices one 
in a village in his neighbourhood, said by tradition 
to be one hundred years old, and records some 
interesting details of one which had been thirty years 
a» captive. In the * Proceedings of the Zoological 
Society’ for July, 1833, will be found the notice 
of one of the gigantic tortoises in the gardens, and 
which had been recently presented by Lieutenant 
Siy Charles Colville, late governor of the Mauritius. 
lt was ‘‘ one of those which were brought from the 
Seychelles Islands to the Mauritius or Isle of France, 
in 1766, by the Chevalier Marion du Fresne, and is 
believed to have since remained unchanged in size 
and appearance ; consequently in 1833 it had been 
nixty-seven years in the island, having been full- 
grown, or at least as large as it was in 1833, and 
hence what its real age might be it was impossible 
to conjecture, Its length, measured along the curve 
of the back, was four feet four inches; its breadth, 
taker in the same manner, four feet nine inches; 
the Jength of the plastron two feet eight inches: 
the breadth of the same two feet one inch aod a 
half; its weight two hundred and eighty-five 
sounds. 

The Chelonia, or tortoises, are divided by MM. 
Daméril and Bibron into—I, Terrestrial: or Land 
Tortoises. II. Marsh Tortoises, or Emydes. JIL. 
Fluviatile or River Tortoises. 1V. Marine Tortoises, 
or Turtles. Terrestrial tortoises have the body 
short and oval, with the carapace greatly arched, 
within which they can withdraw the head, Jimbs, 
and tail for protection. In the genus Pyxis the an- 
terior part of the eee is movable on a trans- 
verse hinge, and shuts up the head and fore limbs : 
in the genus Cinixys the posterior part of the cara- 
pace moves on a hinge. Slow, quiet, and inoffen- 
sive, these animals seldom wander far from their ha- 
bitual haunts, and trust only to their passive means 
of defence when molested ; yet so strong is their 
natural intrenchment, and so enduringly can they 
remain cooped within, that, man excepted, there 
are few ordinary animals which they have much 
cause to fear; the eagle, hawk, or crow may indeed 
manage in one way or another to kill small species ; 
they may soar up with their victim and let it fall 
from a vast elevation, or the crow may pick away 
at the head, withdrawn within the shell, and bit by 
bit tear out its. prey, but a large species of two hun- 
dredweight may bid defiance to any land animal. 
It is rarely, if ever, that terrestrial tortoises enter the 
water; they are often, however, found to live along 
ts margin, or in the neighbourhood of streams and 
wakes, influenced doubtless by the abundance of ve- 
getation, and the soft quality of the soil, since they 
not only dig a shallow pit in which to hybernate 
(at least in extra tropical countries), but bury their 
eves, lightly covering them with earth, and leaving 
them to be brought to maturity by the warmth of the 
sun, The eggs of terrestrial tortoises are generally 
round; some, however, are elongated, but are fever 
of the oval shape of those of a fowl. They are 
covered with a calcareous shell of considerable firm- 
ness, 

The plates of horn with which the bony carapace 
is covered, are often beautifully stained and marbled, 
or spotted, and adorned with alternate concentric 
jines and furrows, disposed in regular figures. The 
young, however, after exclusion from the egg, differ 
materially in form and colouring from the adults, 
and the carapace is smooth. In these animals the 
female is generally more thickly built than the male, 
mid has the plastron flat, while in the male it is 
more or less concave. 


2106.—Tuz Forrowrep Torrorse 


( Testudo a) In the genus Testudo the nails 
on the anterior feet are five ; carapace and plastron 
immovable, ; 

_ The furrowed Tortoise attains to a large size, and 
8 a native of Africa; but if the specimen brought 
by M. d’Orbigny from Patagonia prove to be 
identical, it must also be enumerated among the 
Productions of South America: the specimen in 
question was young. The circumstance of Africa 
and South America being: alike .tenanted by this 
tortoise, as M. Bibron observes, is most extraordi- 
nary, forthe entire class of reptiles pees us with 
no other instance and. he adds, ‘We avow indeed 
that to belteve it, ‘there is need that it should be at- 
tested by.a: person so trustworthy us M. d'Orbigny, ° 
who himwel “procured, in Patagonia, where, as he 
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details of experiments, With this tenacity of 1) 






says it is bias common, the young specimen above 
alluded to. Our other examples (in the Paris Mu- 
seum) undoubtedly came from Atrica ; two were part 
of the rich zoologieal collection made at the Cape 
af Good Hope by the late M. Lalande ; a third was 
sent to the museum from Senegal, by a person at- 
tached to the administration of that colony. We 
know besides that M. Riippell also found this species 
in Abyssinia, from which region are the two indi- 
viduals deposited in the museum at Frankfort. In 
this species the carapace is deeply. furrowed, and 
dentilated both before and behind. The general 
colour is pee yellow, deeper on the head and limbs 
and round the margin of the carapace. In some in- 
dividuals the carapace is of a deep brown. 


2107, 2108.— Tur Arnacunorp Pyxrs 


(Piris Arachnoides, Bell). In this genus the cara- 
pace is oval, very convex, and’ deeply notched an- 
teriorly ; the anterior part of the sternum is mov- 
able on a tranverse hinge, shutting in the head and 
limbs when withdrawn. . 
This species, the only known example of the 
renus, inhabits India and the Indian islands; of its 
abits nothing is known. It is of moderate size, and 
beautifully marked. Head, neck, and tail brown ; the 
limbs yellowish, with a black band; the ground- 
colour of the carapace reddish yellow ; the plates of 
the dise have each eight or ten black triangular 
marks disposed in a radiating manner ; on the mar- 
ginal plates there are longitudinal marks of black, 
which sometimes are extended over the adjacent 
plates. The plastron is reddish yellow, with black 
marks along its lateral margin. Fig. 2107 represents 
the upper, Fig. 2108 the under surface of this species. 
We may here observe, that, according to M. 
Bibron, there are twenty-seven species of terrestrial 
tortoise, of which six are Asiatic, three South Euro- 
pean, nine African, and nine American. Of these 
one of the most remarkable is that described by 
Mr. Darwin, as inhabiting the Galapagos, under the 
title of Testudo Indica, a name given to more than 
one giant species. These tortoises are alluded to, so 
far back as 1708, by Woods, Rogers, and Courtney, 
in their voyage round the world (Kerr's ‘ Voyages,’ 
vol. x., p. 373) ; who say, it is the opinion of the 
Spaniards that there are no others in these seas, ex- 
cept at the Galapagos. This species, probably the 
‘Testudo nigra of Quoy and Gaimard, he describes as 
being very abundant on those remote islands, as 
they were in Dampier’s time, whose statement he 
quotes, that “they are so numerous, that five or six 
hundred men might subsist on them for several 
months without any other sort of provisions ;" adding, 
“they are so extraordinarily large and fat, and so 
sweet, that no pullets eat more pleasantly.” 
The day on which Mr. Darwin visited the liftle 
craters in the Galapagos Archipelago was glowing 
hot, and the seranibliip over the rough surface, and 
through the intricate thickets, was very fatiguing. 
“ But,” says Mr. Darwin, “I was well repaid by the 
Cyclopean scene. Jn my walk I met two large 
tortoises, each of which must have weighed at Jeast 
two hundred pounds. One was eating a piece of 
eactus, and when I approached, it looked at me and 
then quietly walked away ; the other gave a deep 
hiss and drew in his head, These huge reptiles, 
surrounded by the black lava, the leafless shrubs, 


' and large cacti, appeared to my fancy like some 


antediluvian animals.” 

Mr. Darwin states his belief that these tortoises 
are found in al) the islands of the archipelago ; 
certainly in the greater number ; and thus continues 
his description :—‘‘ They frequent, in preference, 
the high damp parts, but likewise inhabit the lower 
and arid districts, Some individuals grow to an 
immense size. Mr. Lawson, an Englishman, who 
had, at the time of our visit, charge of the colony, 
told us that he had seen several so large that it 
required six or eight men to lift them from the 

round, and that some had afforded as much as two 
windred pounds of meat. The old males are the 
largest, the females rarely growing to so great a 
size. The male can readily be distinguished from 
the female by the greater Jength of its tail. The 
tortoises which live on those islands where there is 
no water, or in the lower and arid parts of the others, 
chiefly feed on the succulent cactus. Those which 
frequent the higher and damp regions eat the leaves 
of various trees, a kind of berry (called guayavita) 
which is acid and austere, and likewise a pale green 
filamentous lichen, that hangs in tresses from the 
boughs of the trees, 

‘*The tortoise is ve 
large quantities, and wallowing in the mud. The 
larger islands -alone possess springs, and these are 
always situated towards the central parts, and at a 
considerable elevation. The tortoises, therefore, 
which frequent the lower districts, when thirsty, are 
obliged to travel from a long distance. Hence, 
broad and well-beaten paths radiate off in every 
direction from the wells even down to. the.sea-coast ; 


| and the Spaniards, by following them up, first dis- 





fond of water, drinking | 


G5 


covered the watering-places. When I landed at 
Chatham Island, I could not imagine what animal 
travelled so methodically along the well-chosen 
tracks. Near the springs it was a curious spectacle 
to behold many of fhese great monsters; one set 
eagerly travelling onwards with outstretched neeke, 
and another sct returning, after having drunk their 
fill. “When the tortoise arrives at the spring, quite 
regardless of any spectator, it buries its lisa in the 
water above its eyes and greedily swallows great 
mouthfuls, at the rate of about ten in a minute. 
The inhabitants say that each animal stays three or 
four days in the neighbourhood of the water, and 
then returns to the lower country ; but they differed 
in their accounts respecting the frequency of these 
visits. The animal probab! emulates them ac 
cording to the nature of the food which it has 
consumed. It is, however, certain that tortoisen 
can subsist even on those islands where there is no 
other water than what falls during a few ramy days 
in the year. 

‘T believe it is well ascertained that the bladder 
of the frog acts as a reservoir for the moisture 
necessary to its existence ; such seems to be the case 
with the tortoise. For some time after a visit to 
the springs, the bladder of these animals is distended 
with fluid, which is said gradually to decrease in 
volume and to become less pure. The inhabitants, 
when walking in the lower district, and overcome 
with thirst, often take advantage of this circum- 
stance, by killing a tortoise, and if the bladder is 
full, drinking its contents. In one I saw killed, the 
fluid was quite limpid, and had only a very slightly 
bittertaste. The inhabitants, however, always drink 
first the water in the pericardium, which is deseribed 
as being best. The tortoises, when moving towards 
any definite point, travel by night and by day, and 
arrive at their journey’s end much sooner than would 
be expected. ‘The inhabitants, from observation on 
marked individuals, consider that they can move a 
distance of about eight miles in two or three days. 
One large tortoise which I watched, I found walked 
at the rate of sixty yards in ten minutes, that is, 
three hundred and sixty in the hour, or four miles a 
day—allowing also a little time for it to eat on the 
road. During the breeding season, when the male 
and female are together, the male utters a hoarse 
roar or bellowing, which, it is said, can be heard at 
the distance of more than a hundred yards. The 
female never uses her voice, and the male only at 
such times ; so that when the people hear this noise, 
they know the two are together. They were at 
this time (October) laying their eggs. The female, 
where the soi] is sand, deposits them together, and 
covers them up with sand; but where the ground 
is rocky, she drops them indiscriminately in any 
hollow. Mr. Bynoe found seven placed in a Jine in 
a fissure, The egg is white and spherical; one 
which I measured was seven inches and three- 
eighths in circumference. The young animals, as 
soon as they are hatched, fall a prey in great 
numbers to the buzzard with the habits of the 
caracara. The old ones seem generally to die 
from accidents, as from falling down precipices. 
At least several of the inhabitants told me the 
had never found one dead without some sich 
apparent cause. The inhabitants believe that these 
animals are absolutely deaf; certainly they do not 
overhear a person walking close behind them.  [ 
was always amused, when overtaking one of these 
great monsters as it was quietly pacing along, to see 
how suddenly, the instant I passed, it would draw 
in its head and legs, and uttering a deep hiss fall to 
the ground with a en sound, as if struck dead. I 
frequently got on their backs, and then, upon giving 
a few raps on the hinder part of the shell, they 
would rise up and walk away; but I found it very 
difficult to keep my balance. The flesh of this ani- 
mal is largely eriploeed both fresh and salted ; and 
a beautifully clear oil is prepared from the fat. 
When a tortoise is caught, the man makes a slit in 
the skin near its tail, so as to see inside its body, 
whether the fat under the dorsal plate is thick. If 
it is not, the animal is liberated : and it is said to 
recover soon from this strange operation. In order 
to secure the tortoises, it is not sufficient to turn 
them like turtle, for they are often able to regain 
their upright position. . ; 

“It was confidently asserted that the tortoises 
coming from different islands in the archipelago 
were slightly different in form ; and that in certain 
islands they attained a larger average size than in 
others. Mr. Lawson maintained that he could at 
once tell trom which island any one was brought. 





. Unfortunately, the specimens which came home in 


the Beagle were too small to institute any certain 
comparison. Thistortoise, which goes by the name of 
Testudo Indicus, is at present found in many parts 
ot the world. It is the opinion of Mr. Bell and 
some others who have studied reptiles, that it 1s not — 
improbable that they all originally came from this: 
archipelago. When it is known how long these. 
islands have been frequented by the buccaneers an 
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9106.—FPurrowed Tortoise. 





9107.—Arachnowl Pyxis, from above. 
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animals ‘alive, it seems very probable that they 
should have distributed them in different parts of 
the world, If this tortoise does not originally come 
from these islands, it is a remarkable anomaly ; in- 
asmuch as nearly all the other Jand inhabitants 
weem to have their birthplace here.” 

We may now proceed to the Marsh Tortoises. 
The marsh tortoises form a very extensive family, 
and are respectively dispersed within certain lati- 
tudes, both through the Old and New World, occur- 
ring in Australia, where hitherto no terrest rial tor- 
fuse has been detected, These animals tenant 
awamps, lakes, ponds, and small rivers, and Wi 
with considerable facility; on Jand they are more 
active and alert than the species of the previous 
family, but they never venture far from the water, 
which they invanably seek as a refuge from danger. 
The tues, Instead of being buried, are developed ex- 
ternally, and are movable, but are united to each 
other iy means of intervening webs of greater or 
less extent. The marsh tortoises are more flattened 
in their figure than the land tortoises, and are of an 
oval out}ine, and with the carapace and plastron lens 
completely solidified, In young animals, indeed, 
the spaces between the ribs and the component 
parts of the plastron are separated by a catilagi- 
nous medium, which ossifies slowly. The horny 
plates covering the carapace arc thin, and compa- 
ratively smooth. The neck is long, as 1s also in 
many instances the tail. Insome genera, as Cistudo, 
the plastron is attached to the carapace by a carti- 
laginous union, and is, besides, divided into two 
movable portions by a transverse hinge, so that 
the head, tail, and limbs, when retracted, may be 
completely shut up The species 50 characterized 
are called box-toitoies. In some, on the contrary, 
as in Emysaurus, neither the plastron nor carapace 
in sufficiently developed to admit of the retraction 
and concealment of the head and limbs; and in 
others, though the limbs may be concealed, the 
head remains constantly exposed. 

In their modes of life these marsh tortoises differ 
greatly from their terrestrial relatives ; they are car- 
nivorous in their habits, pursuing fishes, newts, frogs, 
and insects with eagerness. Some are formidable 
from their size and ferocity. Many, as the Painted 
Terrapin So a picta), are very beautifully marked. 
The females deposit their eggs in shallow «xcava- 
tions, which they make on the sunny banks of the 
waters they ordinarily inhabit; the young, when 
hatched, instinctively make for the stream or pool, 
but numbers tall a prey to birds, snakes, and small 
carnivorous mammalia, 

The number of species, according to M. Bibron, 
amounts to seventy-four; viz., three Kuropean, 
eyzhteen Asiatic, 9x Afrmcan, twenty-three South 
American, twenty-two North American, two Aus- 
tralian. To the latter, other species may now be 
added. 

The marsh tortoises are divided by M. Bibron into 
two groups; viz., Cryptodera, in which the long 
neck, sheathed in Joose skin, iy capable of being 
completely withdrawn under the centre of the an- 
terior margin of the carapace; and Pleurodera, in 
which the neck is not properly retractile, so that the 
head can be concealed only by the neck betng folded 
to one side of the opening of the skull. There are 
ather structural differences, into which we need not 
enter. 


9109.—-Tur ALLIGATOR TorrorsE 


Emysaurus serpentinus). Chelydra —_serpentina, 
Schweigger. It 1s to the section of Cr fader, that 
this extraordinary species belongs, which seems to 
unite in its aspect the forms of the tortoise and 
crocodile. Its jaws are strong and hooked ; its head 
large, and covered with small plates ; its neck long, 
powerful, and capable of being retracted < its limbs 
ure thick; and the feet are armed with five robust 
claws before, four behind; the tail is Jong, and 
surmounted by a scaly crest, and neither this nor 
the limbs are capable of being retracted within the 
shell; along the back of the fore-limba hangs a 
loose expansion of coarse granulated skin; two 
small barbles, or rounded excrescences, are under 
the chin. The plastron is small, but immovable. 

The aspect of this animal is ferocious, and its 
character accords with its aspect; it is a native of 
the lakes, rivers, and morasses of Carolina, and 
when adult attains to very Jarge dimensions, and is 
much to be dreaded. It swims with great rapidity, 
and pursues fish with avidity, tearing them in pieces 
by means of its talons. It also lurks amidst the 
luxuriant herbage of oozy swamps, or the reedy 
vegetation about the margin of rivers and lakes, 
ready to pounce upon aquatic birds, or other animals 
which come within its reach, and upon which it 
suddenly darts, catching them with a snap of its 
formidable mandibles. Mr. Bell records that he 
has known a stick of half an inch in diameter at 
once snapped asunder by the jaws of one of this 
species; and,-as we can affirm, it is not safe to 
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approach them unguardedly; they will not only 
snap at the hands, if brought too~ near them, 
but repeat the attack, with every demonstration 
of malice. The individual which came under 
our observation was very young, and only two feet 
six inches in length; yet, from the strength and 
fiercences it displayed, we were easily enabled to 
form an idea of the danger to be apprehended, in 
the case of a person, in the midst of one of the 
morasses of Carolina, suddenly coming in contact 
with an adult of large dimensions lurking in his 
hiding-place. 

The carapace of this species is of an oblong figure, 
depressed with three longitudinal ridges above , the 
general colour is brown ; the jaws and head are of 
an olive tint. It is the only known example of the 
genus. 


9110.—Tur MatraMAta 


(Chelys Matamata); Ch. fimbriata, Spix. This 
singular animal belongs to the section Pleurodera. 

The strange appendages about the head, and the 
proboscis-like elongation of the nove, render this 
tortoise very remarkable. The head is depressed ; 
the eyes small; the limbs strong; the nails robust ; 
and the tail short; the snout 1s flexible, forming a 
double tube; the mouth is extremely wide; the 
jaws are defended by thin horny laming ; along the 
back of the neck are two rows of fringed cutaneous 
appendages, anterior to which, on the top of the 
head on each side, 18 an ear-hke membranous pro- 
longation; two fringed membranes hang from the 
chin, and four others are placed across the throat. 
The carapace is depressed, with a Jongitudinal keel 
down the centre, and a furrow on each side of it. 
This species, which when adult attains to three feet 
in length, 1s a native of South America, and in 
particular of Cayenne ; but, according to Latreille, 
is much scarcer there than formerly, owing to the 
estimation in which its flesh is held as food, an 
incessant persecution having been maintained 
against it. It is said, by this same author, to be 
nocturnal in its habits, and herbivorous. Such, 
however, is not the case ; it 18 certainly carnivorous, 
mhabiting lakes and rivers, where, with its proboscis 
above the surface, it conceals itself amidst floating 
aquatic herbage, awaiting the approach of water- 
fowl, fishes, &ec., which it seizes when within reach. 
It swims so and darts with great velocity on 
its prey. This species was first deseribed by 
Bruruicre, d'Histoire 
Naturelle.’) 


2111.—Tine New Hornanp Cusronma 


(Chelodina Nove: Hollandiw). The head and neck 
of the species of Chelodina remind us rather of a 
snake than of a tortoise, so narrow, flat, and pointed 
is the former, and so clongated the latter; the Jaws 
are slender, the gape wide; the eyes vertically 
placed ; the tail very short ; the carapace depressed 
and oval; the plastron broad. 

This singular toitoise inhabits the pools and 
stagnant or sluggish waters of New Holland, and 1s 
said to prey upon various aquatic reptiles, as frogs, 
&e., and fishes, which its long neck enables if to 
seize, as they approach its lurking-place, amidst 
aquatic herbage, or in the oozy mud. Jt is said to 
be rapid and active in its movements in the water, 

Two alhed species are natives of South America. 

We now introduce the Fluviatile or River Tor- 
toises. From (heir conformation, the fluviatile tor- 
toises are exclusively aquatic, coming on shore only 
in order to deposit their eggs, and this they do 
stealthily by night, returning immediately to their 
congenial element, 

The essential characters of these tortoises are thus 
summed up by MM. Duméril and Bibron :—*“ The 
carapace is a flexible cartilaginous expansion, form- 
mg the circumference of a centre of bone, by which 
it is supported ; the surface of this bone, which 1s 
nearly flat, is rugose, and marked with mequalities ; 
the ribs are free af their ends; the head 18 narrow 
aud elongated; and the nose terminates in a flexible 
proboscis; the jaws are trenchant, and are furnished 
externally with folds of skin resembling lips; the 
eyes are prominent, placed near each other, and di- 
rected obliquely upwards. The plastron (Fig, 2093) 
is abbreviated posteriorly, but advances anteriorly 
so as to come under the neck ; it is not perfectly o8- 
scous, especially in the centre, and is united to the 
pais ynee by cartilage. The tail is short and thick: 
the limbs are robust, with large webbed feet; of 
the toes, three only on each foot are armed with 
nails, these are nearly straight, and channelled 
underneath.” 

To this we may add that the neck is long, and 
capable not only of being retracted and extended 
with great rapidity, but of performing lateral ser- 
pentine movements. 

These tortoises ere fierce and voracious, and feed 
aper fishes, reptiles, birds, &c., at which they dart 
ike a pike, from their hiding-place, launching out 
their long neck and snapping at their prey with, 


in 1792. (See ‘Journal 


ae NO SO REET ere etree se coe hh PO 
Ck LE EE A A CC LO IIIS 


‘size, which by means of its 


[Fomyorna, 


arrow-like rapidity. Their flesh is held in estima. 
tion, and they are ‘taken by means of a hook aia 
line; but so fiercely do they defend themselves,‘anq 
so séverely do they bite, taking out the portion 
seized with a snap, that the fishermen cut off their 
headé as soon as possible. Mr. Bell records an iy. 
stance of a sailor having his finger snapped off by a 
trionyx (Gymnopus), which was on shipboard anq 
serahd placed in the Surrey Zoological Gardens 

Though these tortoises seldom come on shore. 
they may often be seen slumbering on trunks af 
floating trees, or on rocks jutting above the surface 
of the water ; on the least alerm, however, they plunge 
and instantaneously disappear. 

No species of this family is European. All those 
known to naturalists are natives of the large lakes 
and rivers of the warmer regions. the Nile, Niger 
and other rivers of Africa; the Euphrates, the 
Tigris, the Ganges, &c.; and in America, the 
Mississippi and Ohio. They attain to gigantic di- 
mensions. 
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2112.—THe AMERICAN River-Tortoise 


(Gymnopus spiniferus). Trionyx ferox, Schweigger. 
Testudo ferox, Schoepfer. This ferocious animal is 
a native of the rivers of Georgia and Florida, and 
also in the lakes situated both above and below the 
falls of Niagara; it is not uncommon in the Wabash 
a tributary of the Ohio, just before its junction with 
the Mississippi. 

An aquatic tyrant, this species is a terrible de- 
stroyer not only of fish, but mag of water-fowl, quad- 
rupeds, and even young alligators, which it attacks 
with the utmost fury, On account of its flesh it 1 
tuken by means of a hook baited with fish, but when 
drawn on land it struggles desperately, darting ity 
head right and left at its assailants with inconceiv.- 
able velocity. In May the females of this species 
seek out some sandy spot on the river’s bank, for the 
purpose of depositing their eggs, often crawling up 
very steep declivities, in onder to secure a sunny 
aspect. The eggs, which are from fifty to sixty in 
number, are spherical, and very brittle. The young 
make their appearance in July. 

An allied species (G. muticus) inhabits the same 
localities, The other species are Asiatic and 
African. 

From the fluviatile we may now pass to the Ma- 
rine Tortoises, or Turtles. 

The marine tortoises, or turtles, are at once to be 
distinguished by the long paddle-like form of the 
limbs, of which the anterior pair are by tar the most 
developed, and gre used as oars, or rather as aquatic 
wings, by means of which they sail about, plough 
the waves, descend, or mse with the utmost address. 
On the land, which is only visited at certain seasons, 
these animals shuffle along, and with laborious 
efforts make only a slow progress. When turned 
over on their back on a flat sandy shore, they are 
unable, from the depression of the carapace, to 
recover their natural position. The marine tortoises 
are found in all the seas of the warm élimates, but 
principally towards the torrid zone in the equinoctial 
ocean; on the shores of the Antilles, Cuba, Jamaica, 
the Caiman Islands, and Hayti; in the Atlantic 
Ocean; at the Cape de Verd and Ascension Islands ; 
in the Indian Ocean ; at the Isles of France, Mada- 
gascar, Seychelles, and Rodriguez; at Vera Cruz, 
in the Gulf of Mexico; and at the Sandwich and 
Galapagos Islands, in the Pacific Ocean. Ov/ten 
are they seen slumbering motionless on a calm 
sunlit sea, seven or eight hundred Jeagues from land. 
They have their favourite breeding-places; to which 
thousands periodically resort, often travelling thither 
from immense distances. The eggs of most of the 
species are excellent, but the albuminous portion, 
or “white,” does acquire firmness by boiling. Ot 
the estimation in which the flesh of the green 
turtle is held, little need be said: in our island it 18 
a luxury, but it also forms a useful and salutary 
portion of the stores of vessels engaged in the com- 
merce of the tropical and southern seas. It 1s the 
Hawksbill Turtle (Chelonia imbricata) which fur- 
nishes the horny plates, covering the carapace, 
known under the name of tortoiseshell. 

The jaws in all the turtles are robust ; the beak o1 
the upper-jaw is hooked downwards ; the edges are 
sharp, sometimes serrated, and the lower mandible 
is received into a groove of the upper. Most feed 
upon various marine plants, and dive to tear them 
up from their beds ; some, however, feed upon Cris 
tacea, shell-fish, cuttle-fishes, echini, S&c., as the 
hawksbill, loggerhead, aud leathery tortones 
They exhale a musky odour Audubon says, « The 
hawksbilled species feeds on sea-weeds, crabs 
various kinds of ashell-fish, and fishes ; the Jogger 
head mostly on the fish of econch-shells of larg’ 
powerful beak it 
is enabled to crush to pieces, ap arently wn st 
much ease as a man cracks & at. The trunk 
(leathery) turtle feeds on moliueda, fish crustacc®, 
sea urchins (echini), and various snarine plants. hen 
Mont, especially the leathery turtle, utter, wie 
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entangled in nets, or when wounded, Joud roars, re- 
sounding to a great distance. 

Fig. 2118 represents a scene Of turtle-catching by 
night on one of the West India Islands (a, the 
(neen ‘Lurtlé, Chelonia midas; 5, the Hawksbill 
Turtle, Ch. imbricata). 

itis on such a low sandy beach as that depicted, 
that the turtles deposit their eggs, taking care that 
they are placed beyond high-water mark. ‘On 
nearing the shore,” seys M, Audubon, ‘ and mostly 
on fine calm moonlight nights, the turtle raises her 
head above the water, being still distant thirty or 
forty yards from the beach, looks around her, and at- 
tentively examines the objects on shore. Should 
she observe nothing likely to. disturb her intended 
operations, she emits a Joud hissing sound, by which 
such of her enemies as are unaccustomed to it are 
staitled, and sqant to remove to another place, al- 
though unseen by her. Should she hear any more 
noise, or perceive any indications of danger, she in- 
stantly sinks and goes off to a distance ; but should 
everything be spt she advances slowly towards 
the beach, crawls over it, her head raised to the 
full stretch of her neck, and when she has reached 
a place fitted for her purpose she gazes al) around in 
ailence. Finding all well, she proceeds to form a 
hole in the sand, which she effects by removing it 
from under her body with her hind-flappers, scoop- 
ing 11 out with so much dexterity that the sides 
seldom if ever fall in. The sand is raised alternately 
with each flapper, as with a large ladle, until it has 
accumulated behind her, when, supporting herself 
with her head and fore-part on the ground, she with 
aspring from each flapper sends the sand around 
her, scattering it to the distance of several fect. In 
this manner the hole is dug to the depth of eighteen 
inches or sometimes more than two feet. This 
Jabour [ have seen performed in the short period of 
nine minutes, The eggs are then dropped one by 
one, and disposed in regular Jayers, to the number 
of one hundred and fifty, or sometimes nearly two 
hundred. The whole time spent in this operation 
may be about twenty minutes, She now scrapes 
the Joose sand back over the eggs, and so levels and 
smooths the surface, that few persons seeing the 
spot would imagine that anything had been done to 
it, This accomplished to her mind, she retreats to 
the water with aj! possible despatch, leaving the 
hatching of the eggs to the heat of the sand. When 
a turtle or loggerhead, for example, is in the act of 
dropping her eggs, she will not move, although one 
should go up to her, or even seat himself on ber 
back; but the moment it is finished, off she starts, 
nor would it then be possible for one, unless he were 
as strong as Hercules, to turn her over and secure 
her.” 

It is at this crisis that fhe turtle fishery is carried 
on, “In spite,” says Count Lacépéde, ‘‘ of the 
darkness which is chosen by the female tortoises for 
concealment when employed in laying their eggs, 
they cannot effectually escape from the pursuit of 
their enemies: the fishers wait for them on the 
shore, at the beginning of the night, especially 
when it is moonlight, and, as they come from 
the sea, or as they ieturn after laying their eggs, 
they either despatch them with blows of a club, or 
lurn them quickly oVer on their backs, not giving 
them time either to defend themselves, or to blind 
their assailants, by throwing up the sand with their 
fins. When very large, it requires the efforts of 
beveral men to turn them over, and they must often 
employ the assistance of handspikes or levers for 
that purpose. The buckler of this species is so flat 
as to render it impossible fur the animal to recover 
the recumbent posture, when it is once turned on 
Its back, 

“ A small number of fishers may turn over forty 
or filty tortoises, full of eggs, in less than three 
hous, During the day, they are employed in 
securing those which they had caught in the pre- 
ceding night. They cut them up, and salt the flesh 
and the eggs. Sometimes they may extract above 
thirty pints of a yellow or greenish oil from one 
arge individual; this is employed for burning, or 
when tresh is used with different kinds of food. 
Sometimes they drag the tortoises they have caught, 
on their backs, to enclosures, in which they are 
reserved for occasional use. 

“The tortoise-fishera from the West Indies and 
the Bahamas, who catch these animals on the coast 
of Cuba and its adjoining islands, particularly the 
Caimans, usually complete their cargoes In six 
Weeks or two months; they afterwards return to 
their own islands with the salted turtle, which is 
sed fur food both by the whites and the negroes. 
Tis salt turtle is in as great request in the Ame- 
rican colonies ag the salted cod of Newfoundland 
3 in many parts: of Europe ; and the fishing is fol- 
Owed by all these colonists, particularly by the 

ritish, in small vessels, on various parts of the 
i a Spanish America, and the neighbouring 

slands, : 


“The grown turtle is likewise often caught at sea 
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in calm weather, and in moonlight nights. 
{his perpose two men go together in a small boat, 
‘which is rowed by one of them, while the other is 
proven with a harpoon, similar to that used for 

illing whales. Whenever they discover a large 
tortoise, by the froth which it occasions on he 
water in rising to the surface, they hasten to the 
spot as quickly as possible, to poe it from 
escaping. The harpooner immediately throws his 
harpoon with sufficient force to penetrate through 
the buckler to the flesh; the tortoise instantly 
dives, and the fisher gives out a line, which is 
fixed to the harpoon, and when the tortoise is 
spent with loss of blood, it is hauled into the boat or 
on shore.” 


2114.—Tue Hawk’'s-pitnt TurtLe 


(Chelonia imbricata). La Caret, Lacépéde. 

This species is well known, and much sought after 
for the sake of the scales of the carapace, which are 
the tortoiseshell of commerce ; and which are cruelly 
separated fiom the living animal by presenting the 
convex surface to a glowing fire; as is done at 
Exeter Island, and other places where the fishery of 
this animal is carried on. It appears that after this 
barbarous operation the poor creatures are set at 
liberty, in order, as the shel] grows again, that ano- 
ther crop of tortoiseshell may, in a future year, be 
taken: the second shell, however, is very thin and 
inferior, The eggs of this turtle are excellent, but 
the flesh is bad. 

The hawk’s-bill turtle is not only an inhabitant of 
the warmer latitudes of the Amcrican seas, it fre- 
quents the Islands of Bourbon, the Seychelles, Am- 
boyna, New Guinea, and the Indian Seas. Three 
instances are on record of its having been captured 
on ourshores. It attains to a large size, but seldom 
equals the green turtle, which offen weighs three, 
four, or five hundred pounds, and sometimes even 
eight hundred, measuring s1x or seven feet in length. 

2115.—Tus Liearuery Turton 
(Spargis coriacea), Testudo Lyra, Bechst. 
Luth of the French. 

In the genus Spargis the osseus structure of the 
carapace and plastron is covered with a leathery 
skin, instead of plates, tuberculous in the young, 
smooth in adults, with seven Jongitudinal-ridged 
dorsal lines, slhtly serrated. The plastron has five 
tuberculous ridges. The paddles have no distinct 
nails. In the leathery tortoise the muzzle is pointed, 
the jaws are of enormous power, and the upper has 
an acute footh-like prominence at the anterior part 
on cach side, with a deep indentation behind, and a 
triangular excavation anteriorly between the two 
teeth, for the reception of the sharp turned-up apex 
of the lowerjaw. The opening of the eyelids is almost 
vertical, and when closed the edge of the posterior 
(or lower) covers that of the anterior. The anterior 
paddies are immensely developed. This gigantic 
tortoise occasionally weighs from sixteen fo seven- 
teen hundred pounds; and stray individuals have 
been captured both on our shores and those of the 
adjacent continent, weighing seven or eight hun- 
dred. This species is found in the Atlantic, the Pa- 
cific, and Indian Oceans, It regularly visits the 
Tortugas, or Turtle islands of Florida, for the purpose 
of depositing its eggs, arriving there, aceording to 
Audubon, later than the other species, and being 
moreover less cautious in choosing @ place for their 
concealment. The number of egys which it de- 

vosits is about three hundred and fifty, in two sets. 
tt is occasionally seen in the Mediterranean, and is 


Tortue 


said by Latreille to breed on the sandy shores of 


Barbary. When attacked and wounded, this turtle 
utters Jond and piercing cries, which have been 
heard at the distance of a quarter of a league. Though 
very fat, the flesh is course and hard, and has been 
known to produce most severe effects in persons 
who have partaken of it; we cannot however al- 
firm that it is poisonous. 

Fig. 2116 represents the Plastron of the Leathery 
Turtle. 


ORDER SAURIA (LIZARDS). 


Tis order includes a vast assemblage of living 
beings, from the ferocious crocodile to the harmless 
little lizard of our copses, or the arboreal chameleon 
of the borders of the Mediterranean. It isin the 
glowing regions of the intertropics that these beings 
abound, a few species only, and those of smal! size, 
tenanting our latitudes. 

Creat is the diversity of form and habits among 
the Sauria ; some are more or Jess aquatic, some ar- 
boreal, others strictly terrestrial, and a few on ex- 
panded parachutes are capable of skimming, like the 
flying squirrel, from trec to tree. The limbs are in 
general four, the figure is elongated, always ter- 
minating ina tail ; the body is covered either by hard 
horny or bony plates, by scales or by granulations. 
The eyes, excepting in certain instances, are pro- 
tected by eyelids. Génerally a tympanic membrane 
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covers the external orifice of the organs of hearing. 
The tongue differs greatly in form; in some it is 
rudiment, in some long and forked, in others fleshy ; 
it, is lubricated by a glutinous saliva. All are as a 
rule oviparous. The ribs are movable, and in part 
attached to the breast-bone (sternum); but besides 
these, in some the abdominal parietes are supported, 
by a series of slender rib-like bones, free, but con- 
verging to a media) line. The mouth is armed 
with teeth; the Jungs are extensive. Most if not 
al] change their cuticle, and like the snake appear 
in brighter colours. Hybernation is general. 


Family CROCODILIDA: (CROCODILES). 


Many writers regard the crocodiles as forming a dis- 
tinct order, under the term Loricata (Emydosauri 
Gray), in allusion to the peculiar coat of hard mai 
by which they are protected. ‘They are distin- 
guished,” says Mr. Hell, “by several important cha- 
racters; of these the most tangible and obvious is 
that upon which the name of the order (Loricata) is 
founded, the covering of the whole back part of the 
neck, body, and tail presenting distinct series of boner 
of moderate size, imbedded as it were in the sub 
stance of the skin, and covered externally with¢ 
cuticle. These dermal bones are usually furnished 
with a crest, which renders them exceedingly strong, 
and they altogether form a panoply of defence which 
can resist the attacks of the most powerful enemies 
of whatever kind.” 

We need not say that these animals are fierce and 
carnivorous ; they often take their prey in the water, 
retiring to some retreat on the shore in order to de- 
vour if, and relish it in a state of putrescence. 

The tai is Jong, thick, muscular, and compressed ; 
it is ridged above. The hmbs are short; the an- 
terior fect have five toes, of which the two outer- 
most are destitute of a nail; the hinder ieet have four 
toes more or less united by intervening webs. The 
head is depressed above, furrowed and rmgged. The 
jaws are enormous, and the teeth are numerous, 
thiek, of unequal length, of a conical figure, and 
hollow at the base, which receives, when implanted 
in the socket, the germ of the tooth ethic to re- 
place it (see Fig, 2117); they are arranged in a line 
ata distance from each other, the intervals mutual] 
receiving the teeth of the opposite jaw, when both 
are closed. The auditory orifice is protected by a 
strong movable lid or valve capable of being iained 
or shut down at pleasure. The eyes are small, but 
bright, and the pupil is vertical and linear. Besides 
the outer eyelid» there is a tiansparent membrana 
nictitans, The nostrils are seated at the extremity 
of the muzzle on its upper aspect; they are close 
together and valvular; the nasal canals do not open 
Into the mouth, but into a post-oral space, divided 
from the mouth by a valvular cartilagmous expan- 
slouv of the os hyvides, which is so accurately ad- 
justed to a depending portion of the palate as com- 
pletely to bound the back of the mouth; hence, if 
the nostrils only are raised above the water, the cro- 
codile may keep the mouth open below or hold his 
prey to dawn, himself breathing at ease. In the 
act of swalhiwing, the valve is drawn down by the 
muscles of ‘deglutition, so as to :eave fur an instant 
the passage free, and the food bolted in large 
masses, is received into the dilatable gullet. The 
space between the two branches of the Jower jaw 1s 
muscular, covered internally with a yellow skin, 
full of glands, whence oozes a viscid saliva. This 
part represents the fongue, if indeed we may not 
say that this organ is wanting. Beneath the throat 
aie two large musk glands opening externally by 
small orifices, whence exudes an unctuous matter, of 
a strong odour. It 1s difficult to conjecture its use, 

These fierce reptiles are divided into three groups 
or genera: Alligators or Caimans ; frue Ciocodiles ; 
and Gavials. 


2118.—Tue Pixe-nosep CAIMAN OR ALLIGATOR 


The caimans (or caymans) are 
veculiar to America, and distinguished by the fol- 
lowing characters :—the head is broad; the muzzle 


(Alligator Lucius). 


oblong and depressed; the teeth are of unequal 
length, and the fourth on each side, from the front 
teeth, is elongated and received into a cavity of the 
upper jaw when the mouth is closed ; the hinder 
limbs are rounded and destitute of the ridged scales 
down the hinder margin so conspicuous in the true 
crocodiles, and the webs between the toes are much 
less developed. See Fig 2119; a, the Hind Leg of 
the Caiman; 5, of the Crocodile. The form of the 
THiead is well depicted at Fig. 2120; it is of the A. 
Lucius. 
Several species are knawn, distinguished among 
other points by the differences in the arrangement 
of the cervical osseus plates, which is, however, 
subject to certain variations even in the same 
species. 

Fig. 2121 shows the Cervical Plates of the Pike- 
nosed Caiman (A. Lucius), Fig. 2122 those of the 
Jacaré (A. Sclerops). Fig. 2123 those of the Speo- 
tacled Catman (A. Palpebrosus), Fig 2124 those af 
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9117.—Tooth of Crocodise 
B.—Pike-nosed Culman, or Alligator. 
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9196 —Skeleton and Sternum of Pike-ngsed Calman or Alligator. 


9119.—Hind Leg of Calmati (a), and of Crocodile (5). 
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$138,.—Common Crocodile, 
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9133.— From ses ctlan Antiquities. 2138,—From Egyptian Antiquitile: 
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2127.--C vical Plates of Crocodile 






9130.—Common Creeedile. 


| S1N6,— Sills of Crocodile and Calman, : 
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a variety of the Spectacled Caiman, according to 
M. Bibron; termed by Schneider, Crocodilus Trigo- 
natus, 

In Fig. 2125, a represents the Skeleton of the Pike- 
nosed Caiman, and well illustrates its structure, 
especially the peculiarity of the cervical vertebra, 
with their lateral appendages, which limit the extent 
of motion in the head from side to side; b, the ster- 
num, with the cartilages of the ribs attached to it, 
and the additional slender ribs supporting the abdo- 
minal parietes. 

Take the rest of its genus, the piked-nosed caiman 
inhabits exclusively fresh waters, seldom appearing 
in the brackish mouths of rivers, much Jess venturing 
to coos straits of the sea from island to island, as do 
the crocodiles, This species, which is said to attain 
to upwards of twenty fect in length, is very exten- 
sively spread in North America. It is found in the 
Mississippi, in the Jakes and rivers of Louisiana and 
of Carolina, and specimens have been brought from 
Savannah and New Orleans. According to Bartram 
these formidable reptiles may be seen in troops, in 
creeks and bays of the river where fish abound ; and 
he states that he sawin Florida vast numbers of 
alligators as well as fish, in @ mineral spring near 
the Musquito river, though the water at its exit from 
the earth was nearly at the boiling point and strongly 
impregnated with copper and vitriol. Of all the 
alligators this, if we are to credit what Bartram 
says, is the most dangerous; it attacks both quad- 
rupeds and men, while bathing or crossing the 
rivers, and is even said to prefer the flesh of the 
negro to all other food. e do not suppose that 
such diet is often obtained. It is during the night 
that the alligator is most active, this being the elnef 
time in which it pursues its prey. Assembled 
numbers beset the mouth of some secluded creck, 
into which they have driven shoals of fishes, and 
their bellowing, not unlike that of a bull, may be 
heard at the distance of a mile. In order to seize 
the fish, they dive under the shoal, and, having 
snapped up a victim, rise to the surface, foss it into 
the air to get rid of the water, which has filled the 
mouth, catch it as it falls, bolt it, and renew the 
chase. When they happen to seize upon any 
animal, as a pi or dog, too large to be swallowed 
at once, they conceal the carcase insome hole under 
the bank till it begins to putrify, when they drag it 
forth, carry it on shore amidst the concealment o 
luxuriant herbage, and devour it at leisure. 
| When about to lay, the female excavates a deep 
nole in the sandy or soft bank of the river, and 
deposits her eggs in layers, separating cach layer by 
means of an intervening bed of leaves, dry grass, 
and mud; the number is fifty or sixty: over these 
she watches with care till the young are hatched, 
and for some months afterwards leads them about, 
fakes care of them, and defends them from enemies. 
Birds and beasts of prey, however, are on the watch, 
and seldom more than half the brood reach the 
water; there they are subject to the attacks of large 
fishes, and even the grown males of the same 
apecies. 

During the warmth of summer, these animals may 
be seen, indolently basking on the bank, duiing the 
middle of the day, Iuxunating in the rays of the 
suy, or floating on the surface of the still water, with 
their Jarge flat heads surrounded by the leaves of 
water-lilies and other aquatic plants; one perhaps 
every now and then will dart forwards with a roar, 
Jashing at the same time violently with his tail, and 
leaving a long wakein his track, On the setting 
in of winter, these reptiles bury themselves in 
swamps and marshes under the mud, and as the 
cold increases sink into a lethargic slumber so pro- 
found that the severest wounds ful to rouse them 
to unimation. They are never frozen, and the par- 
tial return of warmth for a few hours is sufficient to 
bring about a temporary revival. 

The flesh of this and the other species is musky, 
notwithstanding which it is eaten by the Indians. 

The true Crocodiles are tenants of Atiica, India, 
and also of the hotter regions of America, and the 
islands. The muzzle is much more acute than in 
the alligators; the teeth are unequal, and the front 
teeth of the lower jaw, ata certain age, pierce the 
upper jaw: the fourth on cach side is the longest, 
and is not received into a hollow of the upper jaw 
when the mouth is shut, but a lateral notch makes 
room for it. The hind-limbs have a dentelated 
crest on their external border; the three outer toes 
ace entirely webbed. Nothing,” observe MM. 
Duméril and Bibron, “ better distinguishes the cro- 
codiles from the alligators than the narrowness of the 
muzzle behind the nostiils; « narrowness which 
is produced by the deep notch on each side of the 
upper mandible, serving for the passage of the fourth 
lower tooth.” “The cranial holes are Jarger than 
in the caimans. The nasal aperture is oval, or sub- 
circular. There is a very small bony plate in the 
bubstance of the upper eyelid.” Fig. 2126 represents 
comparative views of the Skull of the common 
Crocodile, and of the Pike-nosed Caiman; a, the 
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Skull of the Common Crocodile, seen from above ; 


b, the Skull of the Pike-nosed Caiman, in the same 
view; c, the Skull of the Crocodile, in profile; d, 
the Skul] of the Caiman, in the same view. Fig. 
2127 represents the Cervical Plates of the Common 
Crocodile. 

2128, 2129, 2130.—TH«e Common Crocopine 


(Crocodilus vulgaris). There is perhaps no genus 
of Reptiles, the species of which are so difficult to 
be distinguished from each other, as those of the 
present: we find, indeed, that M. Bibron distin. 
guishes four varieties of the common crocodile ; and 
others, described us distinct species, are to be re- 
garded as doubtful. If the four varieties, notwith- 
standing their differences, be identical, the range of 
the common crocodile is very extensive. It is found 
in the Nile, the Senegal, and other African rivers ; 
the Ganges, and the Jagoons of various parts of India. 
and the Seychelles Islands, 

The crocodile, which is by most writers regarded 
as the leviathan of the book of Job, was by some of 
the Egyptians regarded as sacred, buf not, as it 
would appear from the statement of Herodotus, by 
nll. His words are, ‘ Among some of the Egyptians 
the crocodile is sacred, while others pursue him as 
anenemy. The inhabitants of the Thebais and the 
shores of the Lake Movris regard him with venera- 
tion, Hach person has a fame crocodile; he puts 
pendants of glass and gold in its ear-lids, nud gives 
ita regular allowance of food daily. When it dies 
it is embalmed, and placed in the sacred repository. 
But the inhabitants of the territory of Elephantine 
eat the crocodile, not af all regarding it as sacred. 
This animal is not called in Egypt crocodile («poxd- 
Be:cAos), but champsa; for the former appellation 
was originally applied to it by the Ionians, on ac- 
count of its resemblance to a lizard so culled, which 
they find in their hedges.” 

ith respect to the word champsa (xdéua), it 
differs but little from the modern appellation for 
the crocodile in Peypt. In Coptic, it 18 amsah, or 
hamsa, which, as we learn, with the feminine article 
prefixed, has made the Arabic word timsah, or 
temsah, now in common use on the banks of 
the Nile. According to Strabo, a sacred crocodile 
was in his time kept in a tank, in the city called 
Crocodinopolis, afterwards termed Arsinoé, and at- 
tended by priests. The animal was tame, and went 
under the name of Suehns, or Suchis (Xofxos or 
Yodyis), a word,* as it would appear, applicable 
only to this distinguished individual. The poor 
beast was fed most unnaturally.‘ Our host,’ says 
Strabo, ‘who was a person of importance, and our 
guide to all the sacred things, went with us to the 
tank, taking with him from table a smal] cake, some 
roasted meat, and a small cup of mulled wine. We 
found the crocodile lying on the margin. The 
priests immediately went up to him, and while some 
of them opened his mouth, another put in the cake, 
crammed down the flesh, and finished by pouring 
down the wine. The crocodile then jumped into 
the pond, and swain to the opposite side.” Glad, no 
doubt, was the animal to esenpe its tormentors. 

As we have stated, the crocodile was not held sa- 
cred in all parts of Egypt, but appears to have been 
sometimes kept tame, as ts attested by one of the 
maibles in the Townley Collection in the British 
Museum, which apparently represents an Egyptian 
tumbler, exercising his feats on the back of one of 
these animals. (See Fig. 2731.) 

‘The Egyptian notions as to sacred things seem 
not a little strange and contradictory ; the crocodile 
was also one of the symbols of Typhon, the evil 
genius, and the murderer of QOsirs. It was an 
Egyptian notion that Typhon assumed this form 
to avoid the vengeance of Horus, the son of Osiris. 
Between Harpocrates, an Egyptian deity not men- 
tioned by Herodotus (but known to the later Greeks 
by this corrupted name), and Horus, there were 
some points of resemblance, and hence the subjec:s 
of the bronzes (see Figs. 2132 and 2133) may refer 
to Horus trampling on the crocodile.’—(‘ Egypt. 
Antig, | 

We a not omit to notice that Herodotus, 
in his account of the crocodile, says, that as it sp 
constantly frequents the water, its mouth becomes 
infected with ddelle (B3easaal), which are by most 
scholars al ae to mean Jeeches; and he adds, 
that a small bird, called the trochilus (rpdxios), 
relieves him of these pests, boldly entering within 
his jaws, opened to receive the western breeze, and 
picking them out, while the huge beast, pleased 
with the service rendered, offers no injury to its 
little benefactor. 

By M. Geoffroy St. Hilaire, these bdelle or suck- 
ing creatures were considered to be some species of 
gnat, and the trochi‘us one of the Plover tribe; and 
we learn from M. Descourtils that a species of gnat 
infests the gums and palate of the caimave of 
Anterica, 


* M. Champollion says tho Egyptians gave the name of Souk toa 
dvity represonted asa man with a crocodile’s head. 





We learn from Pliny that the Romans first saw 
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crocodiles in the edileship of Scaurus, about twenty. 
eight years before the Christian era, and that he ex- 
hibited five. Augustus introduced thirty-six of 
them into the amphitheatre, where they were en. 
countered and killed by gladiators, as an amuse. 
ment to the spectators. 

Though the crocodile is no Jonger seen in the 
Delta, it is abundant in the Thebaid and the Upper 
Nile, and in the tributary branches throughout 
Nubia and Abyssinia. In Dongola, at the present 
day, itis killed for the sake of its flesh, which js 
regarded as a delicacy. Thavenot, who tasted 
crocodile’s flesh in Egypt, found it good, though 
rather insipid. 

The mode in which this powerful and ferocious 
animal is captured in Angola is described as ‘fol. 
lows by Dr. Riippell, who often witnessed it:—* The 
most favourable season,” he observes, ‘ia either the 
winter, when the animal usually sleeps on sand- 
banks, luxuriating in the rays of the sun, or the 
spring, after the pairing time, when the female re- 
gularly watches the sand-islands where she has 
buried her eggs. The native finds out the place, 
and on the south side of it, that is to the leeward, he 
digs a hole in the sand, throwing up the earth to 
the side which he expectsthe animal totake. There 
he conceals himself; and the crocodile, should it fai} 
to observe him, comes to the accustomed spot, and 
soon falls asleep. The huntsman then darts his 
harpoon, with all his force, at the animal, for in 
order that the stroke may be successful, the iron 
ought to penetrate to the depth of at least four 
inches, in order that the barb be fixed firmly in the 
flesh. The crocodile, on being wounded, rushes into 
the water, and the huntsman retreats toa canoe, with 
which a le ae hastens to his assistance, A 
piece of wood, attached to the harpoon by a long 
cord, swiins on the water, and shows the direction 
in which the crocodile is moving. The huntsmen, 
pulling at this rope, drag the beast fo the surface of 
the water, where if is again pierced by a second 
harpoon. The skill of the harpooner consists in 
giving fo the weapon sufficient impulse to pierce 
Uouen the coat of mail which protects the croco- 
dile. 

‘‘ When the animal is struck, 1f by no means re- 
mains inactive; on the contrary, it Nasties violently 
With its tail, and endeavours to bite the rope 
asunder. To prevent this, the rope is made of about 
thirty separate slender lines, not twisted together, 
but merely placed in juxtaposition, and bound 
round at intervals of every two feet. The thin Jines 
get between the teeth, or become entangled about 
them. 

‘It frequently happens that the harpoons, by the 
pulling of the men, break out of the animal's body, 
and it escapes. 

‘If I had not seen the fact with my own eyes, I 
could hardly have believed that two men could 
drag out. of the water a crocodile fourteen feet long, 
fasten his muzzle, tie his legs over his back, and 
finally despatch him, by plunging a sharp instrument 
into his neck, so as to divide the spinal chord. 

“The iron part of the harpoon which is used by 
the huntsmen is a span long, and formed towards 
the point like a penknife, being sharp on one edge ; 
beyond this edge there is a strong barb, while on 
the back of the blade a piece projects to which the 
rope is fastened. This iron head is affixed to a shaft 
of wood eight feet in length. The flesh and fat of 
the crocodile are eaten by the Barabas or Berbe- 
rines, who consider them.excellent; both, however, 
have an odour of musk so strong that I could 
never eat crocodile’s flesh without sickness follow- 
ing. ‘The musk-glands of the animal form a great 
part of the profit which results from this capture ; 
as the Berberines will give as much as two dollars 
for them, the unguent being used as a perfume for 
the hair, 

‘In some of the rivers of Africa, the negroes are 
bold enough, and iudeed skilful enough, to combat 
the crocodile in his own element. Armed only 
with a sharp dagger they dive beneath him, and 
pee the weapon into his belly. It often happens, 

owever, that the combat is fatal to the man, and 
frequently his only chance of escape is to force his 
dagger, or if this be lost, his thumbs, into the ani- 
mal’s eyes, with all his might, so as to produce great 
pain and blindness,” 

Herodotus explains the mode of crocodile-hunting 
in his time, which was managed by means of a@ hook, 
baited with the chine of a pig, while the attention 
of the monster was aroused by the cries of a living 
plz, which the fishers had with them on the shore. 

n anticipation of prey he dashed into the river, and 
meeting the baited hook instantly seized an 
swallowed it, and was then dragged ashore: the 
men then endeavoured to blind his eyes with mud, 
and when this was accomplished, his destruction 
was easy, but if not, so violent were his struggles, 
and so dangerous was it to approach him, that it 
was not without difficulty that he was despatched. 


CHAMEBLEONS. | 

Fish, floating carrion, pigs, dogs, and other ani- 
mals surprised on the banks of the river, are the 
food of the crocodile; yet on land escape is by no 
means difficult, as the legs are i}l-formed for running, 
and the little false ribs, or arpeuennee to the ver- 
tebre of the neck, limiting the lateral motion of 
that part, render sudden turns a matter of difficulty. 
In the water, on the contrary, the animal is prompt 
and rapid; lashing his tail from side to side, he 
cleaves the waters like an arrow, leaving a track 
behind him from the impetuosity of his progress, 
Sometimes it is said he will dart forward into the 
middle of the river, uttering a loud bellowing, his 
eyes glaring and his body swollen, while with his 
jowerful tail he lashes the surrounding water, till it 
is worked into a foam. This exhibition of excite- 
ment ended, he darts off to his accustomed covert, 
and regains his concealment. 

The eggs of the crocodile are of an oblong shape, 
hard, and somewhat larger than those of a goose ; 
and the young, competes with their gigantic pa- 
rents, are very small, but display, even at that early 
period their innate ferocity. Numbers, both of 
young and eggs, are destroyed by beasts and birds 
of prey. The Ichneumon (described in vol.i., p. 
214, Fig. 951) has been from an ancient date cele- 
prated for the havoc it makes among them. 

Though none of the crocodile tribe are natives of 
Europe, Malte Brun, in his ‘ Syst. Geol.,’ vol. viii, 
), 193, states, that a crocodile is still preserved at 
yon, which was taken about two centuries ago in 
the Rhone, but no particulars are given. We can 
only account for the circumstance by supposing the 
animal to have wandered along the coasts of the 
Mediterranean from the Delta of the Nile, or per- 
haps from some of the rivers of North-western Africa, 
and have made its way into the Mediterranean. 


2134.—Tur GavIAL 


Gavialis Gangeticus). ead of Gavial of the 
ranges. Gangetic Ciocodile, Crocodilus tenuiros- 
‘ris, Jaudin ; Cr. longirostris, Schn. 

The Gavial, of which only one species is known, 
is subject. to considerable variations in its progress 
from youth to began It is characterized by the 
jaws being very much clongated and narrow, and 
somewhat depressed beak, armed with formidable 
teeth to the number of one hundred and eighteen or 
one hundred and twenty. ‘Phe first and fourth tooth 
on each side of the lower jaw are the longest, and 
are received not into cavities of the upper Jaw, but 
into conspicuous notches. This Jong and formid- 
able beak sinks suddenly from the forehead, and i» 
expanded at its extremity, where the valvular nos- 
trils form a large oval cartilaginous mass. The eye- 
lid contains in its substance the rudiment of a 
bony plate. 

At Fig. 2134 are represented, a, the Skull of the 
Great Gavial, seen from above; 0b, the lower jaw ; 
e, the profile of the Skull; d, an outline of the Head 
of the Gavial, covered with the integuments. There 
are musk glands under the lower jaw. The hind 
fect of the Gavial closely resemble those of the true 
crocodiles, but the cervical plates are arranged more 
nearly like those of the caiman; forming a long 
band, commencing on the nape of the neck, and 
prolonging themselves to the dorsal plates. There 
Is, however, some diversity, as seen at Fig. 2135, 
representing the cervical pletes of two individuals, 
from Cuvier, The scales of the flanks are oval and 
flat, the keels of the plates, forming the dorsal 
cuirass, are ow, but the crest of the tail is much 
elevated. 

The Gavial is a native ‘of the Ganges, and is the 
largest of the living Sauria, often exceeding twenty- 
five feet in Jength; it is one of the scourges of the 
river, and is very formidable from ifs strength and 
ferocity. The dying Hindoo exposed upon the 
bank, or the dead body consigned to the sacred 
ea often becomes the prey of this dreaded mon- 
ater, 

Several specias of fossi] crocodile have been dis- 
covered ; they belong to a distinct genera, and 1t is 
remarkable that those examples alone, which have 
clongated beaks, approximating to the modern 
Gavial, occur in formations anterior fo and including 
the chalk, whilst those with a short broad snout, 
like that of the caiman, appear for the first time in 
tertiary strata, containing in abundance the remains 
of Mammalia, “The discovery of crocodilean 
forms,” says Dr. Buckland, “so nearly allied to the 
ving Gavial, in the same early strata that contain 
the first traces of the Ichthyosaurus and Plesiosau- 
Tis, is a& fact which seems wholly at variance with 
very theory that would derive the race of crocodiles 
from Ichthyosauri and “Plesiosaun, by any process of 
gradual transmutation or development. The first 
Appearance of all these three families of reptiles, 
Stenis to have been nearly simultaneous; and they 
all continued to exist together until the termination 
of the secondary formations, when the Ichthyo- 
saurl and Plesiosauri became extinct, and forms of 
ae approaching the cavman and alligator 
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were for the first time introduced.” (‘ Bridgewater 
Treatise,’ vol. i., p. 254.) 

Of the long-beaked fossil forms, that which ap- 
proaches the nearest to the Jiving Gavial is the Ste- 
neosaurus, of which Fig. 2136 represents the muzzle, 
from a specimen procured at Havre; according to 
Dr. Buckland, the relics of the same species are 
met with in the Kimmeridge clay of Shotover Hill, 
near Oxford. In another fossil genus, viz., Teleo- 
saurus, the beak is also narrow and elongated, but 
the nasal orifice, instead of opening upwards, ter- 
minates the anterior apex of the upper jaw, as seen 
at Fig. 21387, Referring to Fig. 2138, a represents 
the head of Teleosaurus Chapmanm, seen from 
above ; b, the head of another individual of the same 
species, seen from below, showing the lower jaw; c, 
an inside view of the extremity of the Jower jaw. 
This species is found in the lias, in the neighbour- 
hood of Whitby, and in the great oolite of Oxon, 

In Crocodilus Spenceri (Fig. 2139), the skull ap- 
proaches closely to that of the caiamans, and is broad 
with a short and h vy snont. Jt is found in the 
London clay of the Isle of Sheppey. 

We shall here leave the crocodiles, the family 
Crocodihdw of some authors, the order Emydosaun 
of De Blainville, Mr. Gray, and others, and advance 
to the true Sauria, which appear to emerge pra- 
dually through a series of forms to the Ophidia 
(or Snakes), or at least fo approximate towards 
them. Of the various systematic arrangements of 
the true Satria, none appear to us so clear and 
simple asthe one given by that eminent naturalist 
Mr. Gray, in the ‘Synopsis of the Contents of the 
British Museum’ (1840). But at the same time we 
must not omit an express notice of the admirable 
‘Erpétologie Générale, of MM. Dumérl and 
Bibron, one of the standard works on reptiles of 
the present day, to which we shall olten have 
occasion to refer. 

Before we enter upon our subject, however, if may 
be as well to allude to an old superstition, which, 


under various phases, has passed from the pages of 


Pliny, Dioscondes, Solinus, Agian, and others, to 
those of the naturalists of the Jast century. Who 
has not heard of the basilisk or cockatrice, the king 
of serpents, with a regal crown upon its head, 
blighting the herbage with ifs breath, and striking 
dead with a glance of its eye ? 

I{ would appear that several sorts of these crea- 
tures, “bodied forth” by imagination, were sup- 
posed to exist, all “ monstia horrenda ;” and one, 
the concentration of evil, was sad to be produced 
from the eggs of extremely old cocks, hatched under 
toads and serpents. This parentage, indeed, 1s 
attributed by some to the whole brood. Phny, alter 
stating that this creature kills with a @lance of the 
eye, adds that “the Cyrenaie Province produces 
him, of the size of not) more than twelve fingers, 
and remarkable for a white spot hke a diadem on 
lis head. Tle drives away all serpents by hissing ; 
nor does he impel his body like the rest by a mul- 
tiphed flexion, but advanees Jofty and elevated, 
He kills the shrubs not. only by confact, buf by 
breathing on them, scorches up the green herbage, 
and splits the rocks, such power of evil is there in 
him. It was formerly believed that if killed by a 
spear from on horseback, the virulence of the poi- 
son, conducted through the weapon, destroyed not 
only the rider but the horse also.” 

Johnston, who enters very gravely into all the evil 
qualities of this basilisk, doubts the possibility of its 
asserted mode of production, but he and others of 
our earlier writers beheved in ifs existence. “ Yet 
was the basilisk mortal, and had foes proof agaist 
its fatal glance and withermeg breath. Of these one 
was the weasel; this animal feared not the en- 
counter, and when bitfen or hut in the combat, it 
would retire, and eat some rue, the only herb which 
the monster’s breath could not dry up, and agam 
return to the charge, and never cease the conflict 
till it had stretched its enemy dead.” Another 
dreaded animal was a cock, for though sprung from 
the egg of such a bird, mirabile dictu, no sooner did 
it hear “the cock’s shmll clarion,” than it instantly 
expired, We present our readers with two represen- 
{ations of basilisks or cockatrices, from Aldrovandus, 
one of which he qwes to Grevinus. Fig. 2140, 
Basiliscus in Solitudine Africee vivens ; the basilisk 
inhabiting the deserts of Africa. Tig. 2141, Basilis- 
cus, sive Regulus, Grevini. The basilisk, or kinglet, 
of Grevinus. 

We have said enough about a fable utterly un. 
worthy of our serious notice. The title basilisk, or 
basiliscus, is applied by modern naturalists to a 
genus peculiar to South America. 


Family CHAMALEONIDZ (CHAMELEONS). 


These singular reptiles, which are distributed to 
Africa, India and its islands, the Seychelles Islands, 
Bourbon, and Mauritius, Australia, &c., but not 
America, as far as is at present ascertained, may be 
distinguished by the deep compressed form af the 


body, surmounted by an acute dorsal ridge ; by the 
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toes, which are united together as far as the last 


toint, and armed with sharp claws, being disposed 
in two sets, antagonizing with each other, three 
being placed anteriorly, two posteriorly, and form- 
ing, hike the foot of the parrot, efficient graspers ; by 
the surface of the skin being covered, not by scales, 
but by minute horny granules; and by the pre- 
hensile power of the tapering tail. The head, we 
may add, is large, and from the shortness of the 
neck, seems as if set upon the shoulders; it is some- 
what wedge-shaped in figure, being broad across 
the occiput, which is surmounted with an elevated 
crest or casque, in some species greatly developed ; 
an abrupt ridge overtops both eyes, extending 
thence to the muzzle, where each ridge meets. The 
mouth is very wide, and the jaws are armed with small 
trilobed teeth. The tongue is a most extrordinary 
organ, and is the instrument by means of which the 
animal takes its insect prey. It consists of a hollow 
tube, with a fleshy tuberculated apex, and is 
eapable of being darted out instantaneously to a 
great distance, and as instantaneously retracted. 
When retracted it folds up within itself, somewhat 
after the manner of a pocket telescope; it is lubn- 
cated by a glutinous saliva, and when fully ex- 
tended ts vermiform in appearance, So rapidly does 
the animal Jaunch this instrument at a fly, or other 
insect, or at a drop of water ona leat or twig, and 
so rapidly is if withdrawn, that the eye can but just 
follow the movement, 

The eyes of the chameleon have a singular and odd 
expression. They appear mere points: the whole or 
the anterior portion of the ball, excepting the pupil, 
being covered with skin, forming a single circular 
eyehd. The balls thus covered with skin, to which 
they are attached, are set each in ® large orbit, 
with a deep furrow around them - and rofl about, 
perlectly independent of each other; so that the 
axis of one eye may be directed backwards, for- 
wards, upwards, or downwards, and that of the other 
in a contiary direction, the animal making two dis- 
tinct surveys at the same moment, thus producing a 
grotesque effect. 

We have heard of the chameleon’s food being the 
air; if lives, however, on more substantial diet ; but 
this story may have arisen from the following cir- 
cumstance :—the lungs are exceedingly voluminous, 
and these the creature is able to fill with air, so as 
to puff itself up, and in this state it often remains 
for hours without any movement of respiration being 
percepuble ; on exhausting the lungs of the air, the 
sides of the body fall in, and the frame has a meagre 
appearance trl the lungs are again inflated, when it 
becomes suddenly bloated as before, Certain con- 
finnations of these lungs penetrate the numerous 
cellules into which the abdominal cavity is regulaily 
divided, while others penetrate under the skin be- 
tween the muscles, to which the former adheres only 
by lax membranes, especially on the spine, down the 
centre of the under parts, and on the limbs and tail. 

It nay be ashed, = \ie not the changes in the 
colour of the skin, for whieh the chameleon has been 
long celebrated, dependent in some degree on the 
respiration and differences of condition in’ the 
lungs? Barrow indeed declares, that previously to 
the chameleows changing colour, it makes a long 
Inspiration, swelling out twice its usual size, and 
that as the inflation subsides the change of colour 
gradually takes place, the only permanent maiks 
bemg two small dak Jines passing along the sides. 
From this account some have ascribed the transi- 
fons of tint to the influence of oxygen on the fluids 
and tissues of the body; and there is much appear- 
ance of probability in the theory. 

Dr. Weissenborn attubutes these changes to the 
varied influence of light on the nervous system, 

The following is M,. Milne Edwards’s theory, which 
after all docs not leave the subject completely ex- 

lained. See ‘Ann. des Sciences Nat,,’ Jan., 1834. 

“he results of his observations are s— 

1. “ That the change in the colour of chameleons 
does not depend essentially either on the more or 
less considerable swelling of their bodies, or the 
changes which might hence result to the condition 
of their blood or circulation ; nor does it depend on 
the greater or less distance which may exist between 
the several cutaneous tubercles; although it is not 
to be dened that these circumstances probably 
exercise some influence upon the phenomenon. 

2. That there exist in the skin of these animals 
two layers of membraneous pigment, placed the one 
above the other, but disposed in sucha way as to 
appear simultaneously under the cuticle, and some- 
tines in such a manner that the one may hide the 
other. 

3. ‘* That everything remarkable in the changes of 
colour which manifest themselves in the chameleon 
may be explained by the appearance of the pigment 
of the deeper Jayer to an extent more or less consi- 
derable, in the midst of the pigment of the super- 
re layer ; or from its disappearance beneath this 
ayer. 


4, “That these displacements of the cone pige 
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ment do in reality occur ; and 1t 18a probable con- 
sequence that the chameleon’s colour changes dur- 
mig lite, and may continue to change even after 
death 

5. “ That there exists a cluse analogy between the 
mechanism by the help of winch the changes of 
colour appea: to take place in these reptiles, and 
that which determines the successive appealance 
and disappearance of coloured spots in the mantles 
of several of the cephalopods.” 

How the mechanical admixture of two pigments 
can produce the various tints, exhibited at diffcrent 
times by the skin of the chamcleon, as primary 
yellow and red, yellowish grey, brown and violet, 1 
dull inky blue, » not very clear Must not the 
pigments themeelves change colour’ We think 
60 

The sheleton 18 remarkable for the strong spinous 
processes of the veitebial column, the number 
of the cervical vertebra is only five (the majority 
of Sauna having eight), it apresented at Fig. 
2142, 

Fig. 2143 represents the Head and Tongue of the 
Chameleon in the act of taking pricy 

As all its form indicates, the chameleon is arboreal 
in its habits, af traverses the twigs and branches in 
aslow and cautious manner, clinging by the tal, 
and gasping with its feet, on the ground its 
motions arc awkward and iresolute, and at giopes 
about, using ats limbs im succession rather: than 
IN pais. 

We have had abundant opportunities of observing 
the chameleon in captivity, and cannot say that it 
In very attractive It iw slow and nammate, ¢ver 
seehing the warmth of the sun, in the rays of which 
it will bask for hours together, changing its tints as 
evening draws on, and assuming with darkness a 
dusky hue. In a hothouse, it will live among the 
Si asit inastate of perfect hbeity, but neve 

splays any intelligence or activity 

The female digs an excavation in the ground for 
the reception of her eggs, and covers them with 
earth and dived herbage The ees are numerous, 
and oval, and covered with a tough semicalcarcous 
sort of parchment. 


2144,— Tine Common Cuamitron 


Chamaleon vulgaris) "This species is a native of 
tgypt, and the northern Ime of Africa, and also the 
soulhern districts of Spain and Sictly. It sas well 
known to the ancients, and is the yepneasmv of 
Aristotle. 

A distinct vanety, 01 nealy allied species, im- 
habits India 

Dr. Weissenboin, who had a chameleon for some 
months tn his possession, remarhs, that of all the cu- 
cumstances connected with the vations of ats 
colour, none were more surprising than fhe differ- 
ence between fhe tint of one side of the body and 
that of the other at (he same time, and he atthbutes 
this fo separate galvanic ot nervous cumcents, di- 
rected independently of cach other to the two sides 
of the body. 

lls words ae © The remote cruse of the differ- 
ence of colom m the two lateral halves of the body 
may be distinctly referred fo the manner in which 
the hight acts upon the animal. ‘The statement of 
Muriny, that the side turned townds the light as 
always of a darker colom, is perfectly time, this 
rule holds good with reference to the diect and 
diffused light of the sun and moon as fo artifical 
hight. Even when the animal was moving in the 
walks of my garden, and happened to come nea 
enough to the border to be shaded by the box 
edging, that side so shaded would instantly become 
leis darkly colowed than the other Now, as the 
hight in these cases seldom ilumincs exactly one 
half of the animal in a more powertul manner than 
the other, and as the oiddle dine as constantly the 
hne of demarcation between the two diffcrent shades 
of colom, we must evidently refer the different 
effects to two different centres, from which the 
nervous currents can only radiate, under such cu- 
cumstances, towards the organs respectively situated 
on each side of the mesial line. Over these centres, 
without doubt, the organ of vision immediately pie- 
sides’ and indeed we ought not to wondcar that the 
action of light has such powertul effects on the 
highly untable organization of the chameleon, con- 
mdering that the eve is most nghly developed 
The Jungs are but secondanly affected, but they 
are hkewise more strongly excited on the darker side, 
which 18 constantly move convex than the other. 

“Many other circumstances may be brought for- 
ward in favour of the opmion that the nervous 
currents in one half of the chameleon are going on 
independently of those in the othe: , and that the 
animal has two lateral centies of perception, sen- 
sation, and motion, besides the common one m 
which must reside the taculty of concentration. 
Notwithstanding the strictly symmetrical stiucture 
of the chameleon, as to its two halves, the eyes 
move independently of each other, and convey dif- 
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ferent :mpressions to their different centres of per- 
ception; the consequence 1s, that when the animal 
is agitated, its movements appear hike those of two 
animals glued together. Each hal{ wishes to move 
its own way, and there 13 no concordance of action. 
The chameleon, therefore, 1s oot able to swim ihe 
other animals it 13 so frightened if put into water, 
the faculty of concentration 15 Jost, and it tumbles 
about as if ma state of intoxication. On the other 
hand, when the creature 18 undisturbed, the eye 
which receives the strongest impression propagates 
it to the common centie, and prevails upon the 
other eye to follow that impression and direct itsell 
to the same object. The chameleon moreover may 
be asleep on one side and awake on the other. 
When cautiously approachng my specimen at 
night, with a candle, so as not to awaken the whole 
ammal by the shaking of the 100m, the eye turned 
towards the flame would open and begin to move, 
and the corresponding side to change colour, 
whereas the other side would 1emain tor sevcral 
seconds Jonger in ifs torpid and changeable state 
with its eye shut” (See ‘Magazine ot Natural 
History,’ October, 1838, p 532 ) 

‘these views of Di Weissenborn are worth con- 
sidcration, fuller details will be tound in the work 
1efened to 

Fig 2145 represents the Skull, in two views, of 
the Fork-nosed Chameleon (Chamaeleon bifidus) A 
native of the continent of India, the Moluccas, 
Bowbon, and alse of Austraha The top of the 
head 1s flaf, the muzzle is prolonged into two 
distinet branches, which are compressed and dcn- 
telated along the upper and under margins, — In its 
general manneis this strange species agrees with 
the rest of its congeners, and we cannot imagine 
the end to be answered by the singular confoima- 
tion of the snout. 

Family GECKOTIDAE (GECKOS). 

Take the Chameleons, the Geckos form a distinet 
and very natural family = They we icpties of small 
pi7c, but of repulsive aspect and of noctuinal habits, 
from the stiucte of the toes they are capable of 
running along the smoothest surfaces, up walls, and 
even, lhe a fly, of tiaversing ceilings, they luk in 
the chinks and fissures of walls and trees, in holes 
and crannies, under the broad leaves of trees, and 
in some counties infest the habitations of man. 
They me umversally distibuted through every 
quaitar of the globe, but are most numerous in the 
warma Climates of Asia Two species aro common 
mn Southern Fimope, and ocem also in Northern 
Aliea, ‘The speacs ae numcrous 

We hive said that the aspect of these lizards 15 
uncouth The head as Jarge and flat, the neck 
bhort, the body thick and depressed, wifhout any 
doisal idge, the limbs are short and stout, the toes 
mc of almost cqual length, flattened, and expandad 
Yencath, and transversely laminated, or furnished 
with imbrneited suckers, by means of which they 
adhere firmly many position, and the claws ae 
ship, hooked, and retractile, lhe those of a cat 
The cyes are dare, full, and baught, generally wath 
a nauow lincar festooned pupil, which cxpands at 
meht ‘The cyehds ae little developed, while the 
eyos have a stanng glance ‘The onfices of the 
cars ve placed on the sidcs of the head, the tym- 
panic membrane bang considerably below the sme 
fuce, and the orfice bordered by two folds of shin 
The tongue as lage and fleshy, but slightly pro- 
thactile, and its free extremity is cither notched on 
vaunded = The teeth are small, equal, compressed, 
with cutting cdges, and implanted in the internal 
aspect of the jaws ‘There are no palatal teeth, the 
mouth 1» wide The shin is granulated, and often 
beset with scattered tuberculous scales, and the 
limbs, the sides of the body, and tail, are sometimes 
fiinged with dentelate!= o1 vandyhed membranes, 
In the males generally, and offen in the females, 
there 15 a line of pores (femoral pores) on the in- 
side of each thigh, and across the lowe: part of the 
abdomen. The tail is vanable in Jength, but never 
excceds that of the body. 

The tints of these reptiles are mostly blended 
gieys and biowns: but it would appea that, as in 
the chameleons, they are capable, to a certain ex- 
tent, of changing then hues, transient shades of 
blue, red, and ycllow appearing and disappeaung 
at the creature’s will; and, according to Wagler, 
certain: Indian species become luminous or phos- 
phoreseent dung the mght Fiom the flatness 
and flexibility of the body, these reptiles are ca- 
pable of ansinuating themselves into the smallest 
crevices, and then sombre hues blending into and 
hamonizing with the shadowy obscurity im which 
they me, so to sperk, enveloped duiung ther hours 
ot retuement, tend to their concealment. ‘They 
offer nothing to attract the eye, no movement, no 
biithant colour, 

At mght they come forth all alive in quest of in- 
sect prey, ever and anon uttering their clucking ery, 
whence the imitative name Gecko, and also Zockaie 
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| and Geié. Their, bright eyes glare; the 
craggy rocks, old walls, and the rough trunks ig 
exploiing every crevice; they lurk in ambush aa 
dart fiom their concealment upon their Vict 
they appear and vanish as if by magic; we see they’ 
and the next moment they are gone. Confident 1. 
their powers, they boldly awast approach, their ¢ . 
gleam, and their fixed gaze seems to bid deflanre® 
you raise your hand to stuke or seize them; whe 
are they ? not a rustle was heard, not the slightest 
noise, and yet they have disappeared. Thus ey. 
dowed, and of forbidding aspect, we can scaic¢| 
wonder at the aversion entertained towards these 
reptiles in the countries they tenant. They are yo. 
arded as being extremely venomous, and it 18 be. 
ieved that even their touch occasions malignant 
disorders of the shin, while their saliva is most 
dieadfully noxious. They are reported to poison 
viands of any kind over which they may ciawl, rende;. 
ing such highly deleterious. It mia happens that in 
these popular errors there 1s some degree of tiuth 
The toad, for example, 1s said to be venomous, and 
there 15 some degiee of truth in the assertion. ‘The 
cutaneous glands ae forth an irritating acid ge. 
cretion, and several {imes have we seen a dog seize 
one of these creatures, but instantly drop at, and 
retreat shaking his head, while the foam filled hig 
mouth and ran down the jaws, his distress lasting 
for half an hour, a favounte spaniel of ows was 
once served this tuck, but nothing would imduce 
him afterwaids to approach such “ varmint,” though 
he would hall a iat in an instant. 

So if is with these calumniated geckos; ther 
sharp clinging claws, and the suction of their toe. 
pads, acting like little air-pumps, wall really produce 
redness on a delicate shin, and if 18 not unlikely that 
an miitating seciefion may contitbute to this, besides 
combining with the slight puncture of the claws 
and the suction of the pads to produce marks for 
some time permanent this 1s the key-note to the 
stiain of the homable which runs cunent. 

Take many other jizaids, ou own pretty little 

eommon lizard (Zootoca vivipaia) for instance, the 





pechos have the singulat power of 1eproduemg 
their tail when lost by accident The tail, indeed, 
Is very biittle, and when broken off it 38 soon re- 
newed, but a swelling marks the line where the te- 
produced member commences ; many such example 
In the different species of gecko have come unde 
our personal notice 
The Gecko, or rather one species, was well known 
to the ancients, and it 1s gencrally admitted that it 
was the hzard desciibed by Aristotle under the 
name of Ascalabus 01 Ascalabotes (dexdraBos, sive 
acxarzBorn,), and by Pliny under that of Stellio. 
This opimion was supported by the learned Gesner, 
who his shown that unde: the names of Ascalabotes 
and Galeotes, both Austotle and Theophrastus spoke 
of the little lizards, which in Ins time the Italians 
designated by the name of Tarentola, and which 
aie characterized by a short squat body, chmbing 
the walls of buildings and the sides of rooms in 
quest of spiders, on which they feed Schneider. 
who has published an pels dissertation on the 
subject, has satisfactouly demonstiated the identity 
of the Stalho of Phny withthe Wall Gecho of South- 
ein Europe and Northen Afiea (Platydactylus 
murahs, Bibr , Laceitus facctanus, Aldrovand). 
Fig 2146 represents the Shull of the Gecko a, 
the cranium, J, the lowe: Jaw, ec, a tooth enlarged. 
The Gcehos me divided mto various genera ac- 
cording to the stiuctue of the feet, of which some 
of the principal forms aie displayed at Figs. 2147 
| and 2148 
In these 1epresentations the object marked with 
| the numeral only displays the foot, those with the 
letter a added exhibit the stiuetmme of the lower 
pat of the toe. Fig. 2147 2, Platydactylus cepe- 
dianus , 3, Platydactylus Egyptiacus; 4, Platydac- 
tylus guttatus (Gecko verus, Common Gecho of 
Giay), 5, Platydactylus homalocephalus (Ptycho- 
zoon of Kuhl, Ptcroplema of Gray). 6, Platydac- 
tylus Leachanus (Ascalabotes Leachianus, Guift 
ie Kingd ); 7. Hemidactylus oualensis (Peropus, 
| Weigmann), 8, HWemidactylus tiedrus. 

Fig 2148, 2, Thecadactylus the conyx; 3, Plyo- 
dactylus Hasselquisti(P. guttatus, Ruppell) ; 4, Ptyo- 
dactylus fimbriatus; 5, Phyllodactilus porphyieus, 
6, Gymnodactylus seaber (Stenodactylus, Ruppell , 
Cy:todactylus, Gray) ; 7, Gymnodactylus pulchellus 
7 b, the claw of the latter in profile. 


2149.—Tne Smootu-nrapep GrcKko 


(Platydactylus homalocephalus). This singular 
reptile 1s a native of Java, and is remarkable for 
a fee membrane which borders the sides of the 
head, the sides of the limbs, body and tail, and 
which 1s deeply vandyked or indented on the 
latter. The general colour above 1s brown, with 4 
yellower tint down the back, which 1s divided at he 
distances by black wavy lines, while a zigzag line 
encircles the top of the head; the membranes 4n 
under paits are whitish. Of its habits nothing } 
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jnown. ‘The femoral pores of the male of this 
neat are exhibited at.a. 


2160.—Ts Szycurtixs Gecko 


FE ctylus Seychellensis). As its name im- 
(Plater eptile is @ native of the Seychelles 
and is @ rare species In museums, It is re- 
markable for the thickness of the limbs ahd the 
magnitude of the eyes. The suckers of the toes 
me miveh, expanded, and tranaversely lnnuellte 
Its general colour is yellow, with a series of chest- 
nut coloured spots on each side of the back, which 
sometimes run into each other. Of its habits no 
details have been received. 


2151.—Tux Earrrran Gecko 


(Platydactylus Agyptiacus). This species, which 
is closely allied to the cominon wall gecko of 
Southern Europe and Northern Africa, but differs 
in many minor, points, and particularly in having 
the tubercles with which the skin of the upper sur- 
face is studded, at great distances from each other, 
and without any ridge. It appears to be confined 
to Egvpt, inhabiting the fissures and holes of ruined 
huildings, and often intruding itself into the rooms 
of inhabited houses, coming from its lurking-place 
at night, and traversing the walls and floors in quest 
of flies and spiders, 


9152.— Mizius's Gecko 


(Gymnodactylus Miliusii). This species isa native 
of New Tolland; but we have no definite account 
of ig manners: ifs general colour above is chestnut, 
with white transverse streaks; the skin is besct with 
conical tubercles. T'emoral pores wanting, 


ee t 


glands, 


2153.—Tux Bannep GecKko 


(Diplodactylus vittatus, Gray). Phyllodactylus vit- 
tatus, Bibron, 

This reptile is a native of New ITolland, and was 
first described by Mr. Gray in the * Proceeds. Zool. 
Soc.’ 1832, p. 40. The length of the head and body 
is two inches, that of the tail one and a quarter 
inches. On each side of the body there are two 
rows of rather distant small spots, which become 
larger on the upper surface of the tail, and scattered 
on the limbs, General colour brown, with a broad 
lungitudinal fillet of a deeper tint, sides tile-red ; 
limbs and tail margined with rows of yellow spots. 


Family IGUANIDA (IGUANAS). 


The present family is very extensive, containing 
upwards of forty-six genera, and one hundred and 
filty species. 

The body is covered with scales, or horny plates, 
or tubercles, often ridged or spinous, but never 
osseous. Asa general rule there is a horny crest or 
ridge extending along the middle line of the back 
and tail; the abdominal plates are Jarge and square. 
The tongue is thick, spongy, velvety, on its surface, 
free at its tip. ‘The eycs are defended with movable 
eyelids. The toes are free, distinct, and armed with 
nails. The auditory orifice is generally apparent, 
and often encircled by pointed scales. 

The Iguanide: are divided into two sub-families 
by MM. Duméril and Bibron; termed Pleurodonta 
(waned, aside, and ses, sdovreg, a tooth), and acro- 
donta (dxee, the ridge or summit). The Pleuro- 
dontous Iguanidre are, with the exception of one 
genus (Brachylophus, an Indian group), all restricted 
to America, and are characterized by the teeth not 
being implanted in the ridge of the jaw, but in a 
furrow along the side of the jaw, to which they ad- 
here by one side of the bony substance of the root 
Without being rooted into the jaw itself. 

The Acrodontous Iguanidw are natives of Asia, 
Southern Europe, Africa, and Australia; and are 
distinzuished by the teeth being seated on the ridge 
of the jaws, to which they are soldered, and of which 
they appenr to be a continuation. 

Chese peculiarities of structure, says M. Duméril, 
“ present a remarkable concordance with the geogra- 
phical distribution of the groups; yet it must be 
acknowledged that the disposition of the teeth is not 
to be casily ascertained all at once, for it is almost 
impossible to open the jaws of the animals while 
alive, and almost equally so when preserved in 
Apirits after death. Besides, in order to ascertain 
the manner in which the teeth are fixed, it is often 
necessary to cut away a portion of the gum, in order 
0 lay bare the furrow, where it exists, or to become 
assured of its absence,” 

A few of the Pleurodontous Iguanidee will first en- 
Race our notice; of these we shall first advert to 

l¢ true Iguanas, or Guanas. 

The restricted genus Tguana contains but three 

istinct species, which attain to considerable dimen- 
Hons, and have a fierce and strange aspect, though 
their flesh is esteemed a delicacy: 

These reptiles are characterized by a cutaneous ex- 
Pansion like a- pendent. dewlap, or flaccid pouch, 
under the lower jaw and throat, which is capable of 

ing inflated, and there are cuticular folds on the 
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lateral regions of the neck and throat; the head is 
stout at the base, moderately long, and of a some- 
what pyramidal shape; covered with plates forming 
& sort of tesselated pavement. The scales of the 
body are small, almost lozenge-shaped, slightly 
keeled, and but little imbricated. A serrated dorsal 
crest, consisting of elevated, compressed, and pointed 
scales, runs along the ridge of the back, and also of 
the tail to its tip. The tail is of great length, and 
very flexible ; it is Jaterally compressed. The orifice 
of the car is covered by a large tympanic membrane, 
and generally several large scales are about the 
angle of the lower jaw. The limbs are long, the 
toes are unequal, rough with elevated points on the 
under surface, and armed with acute claws. A 
range of tuberculous pores runs down the outside of 
each thigh. Fig. 2154, a, b, well displays the general! 
characters of the head and limbs of the Iguana, as 
seen In the Iguana tuberculata, 

The teeth vary according to the ages of indi- 
viduals. They are not lodged in distinct sockets, 
but are fixed along the internal face of the dental 
bone in asort of furrow, and adhere by ‘one side of 
the bony substance of the root; the exposed part of 
each tooth is somewhat leaf-shaped, with the edges 
finely dentelated. Fig. 2155 represents the tooth of 
the Iguana (lower jaw). Besides these teeth, there 
is a small row along each side of the vault of the 
palate. 

The iguanas are arboreal in their habits, and feed 
principally on vegetable aliment, perhaps indeed 
exclusively, for M. Bibron observes that in the sto- 
machs of the numerous specimens examined by 
himself he found nothing but Jeaves and flowers. 

Mr. Broderip saw a living iguana about two feet 
Jong, ina hothouse at Mr, Miller’s nursery gardens 
near Bristol ; it had refused to eat insects and all 
other kinds of animal food ; but on one occasion, hap- 
pening to come near some kidney-bean plants that 
were in the house fur forcing, it began to eat their 
Jeaves, and was from that time regularly supplied 
with that nourishment. On the contrary, Dr. Buck- 
land, who alludes to this fact, states that in 1828, 
Captain Belcher found in the Island of Isabella 
swarms of igguanas that appeared to be omnivorous, 
feeding voraciously on eggs, on the intestines of 
fowls, and on insects. 

These animals haunt the borders of water, into 
which they often plunge, swimming with great ce- 
Jerity; they place the fore-limbs along each side, 
throw back the hind-limbs, and vigorously lash the 
water from side to side with the tail, and dart rapidly 
forwards. 

We have had many opportunities of seeing the 
runnas in captivity, and have observed that though 
they become tolerably tame, they still preserve a 
considerable degree of flerceness ; on one occasion 
we approached a very large specimen, at Jarge in a 
room, which immediately made several determined 
snaps at us, though it permitted ifs owner to Jift it 
up, and carry it about, without demonstrating any 
signs of anger. The male iguana, during the pair- 
ing season, is very savage, and jealously watches 
over his mate, altacking the intruder with ferocity ; 
his eyes glaring, his dewlap inflated, and his whole 
appearance indicating the utmost fury. 

The female visits the borders of rivers and sa- 
vannahs, and also the shore of the sea, in order to 
deposit her eggs, which she buries in the sand. Both 
these and the flesh of the animals are in great re- 
quest, so that in some of the islands where they 
were once abundant, they have become exceedingly 
scarce. They are generally taken by means of a 
noose thrown over their heads, while resting on a 
branch, from which they are forcibly pulled; and 
this is the more easy, as they seldom retreat when 
discovered, but glare on their assailants, inflate their 
throat, and assume as threatening an aspect as pos- 
sible. They are also taken In traps and nets, and 
sometimes are hunted by dogs. They are very te- 
nacious of life; and as they struggle violently, snap- 
ping at every person, they are generally despatched 
at once by means of a sharp instrument plunged 
into the brain. 


2156.--Tuse Common IGUANA 


(Iguana tuberculata). Iguana delicatissima, Dau- 
din. 

This species is a native of Brazil, Cayenne, the 
Antilles, and the Bahamas, &c., and attains toa con- 
siderable size, measuring in total Jength sometimes 
sixfeet. We have seen many specimens upwards of 
four, but it must be remembered that the tail sur- 
passes the body, Its flesh is accounted a great lux- 
ury, being white and delicate, but it does not agree 
with some constitutions. In some of the Bahama 
islands these iguanas or guanas are still common, but 
much more so formerly, the race having been greatly 
thinned. Catesby, in his‘ Natural History of Caro- 
lina’ (1743), informs us that it is an article of traffic in 
the Bahamas, being carried alive from place to place, 
till required for the tables of the wealthy. These 
reptiles, he says, ‘nestle in hollow trees ; their eggs 
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have not a hard shell like tho e of alligators, but a 
skin only like those of aturtle, and are esteemed 
good food. They lay a great number of eggs at a 
{ime in the earth, which are hatched by the sun's 
heat. The guanas furnish ‘a great part of the sub- 
sistence of the. inhabitants of the Bahama islands; 
for which purpose they visit many of the remote 
kayes and islands in their sloops, to catch them, 
which they do by dogs trained up for that purpose, 
and which are so dexterous as not often to kill 
them. If they do so however the guanas serve only 
fur present use; if otherwise, they sew up their 
mouths to prevent their biting, aad put them into 
the hold of their sloop, until they have obtained a 
sufficient number, which they either carry alive for 
sale to Carolina, or salt and barrel up, for the use 
of their families athome. ‘These guanas {eed wholly 
on vegetables and fruit, especially on a particular 
kind of fungus growing at the roots of trees, and on 
the fruits of the different kinds of Ananas; their flesh 
is easy of digestion, delicate, and well tasted: they 
are sometimes roasted, but the more common mode 
is to boil them, taking out the fat, which is melted 
and clarified and put into a dish, into which the 
dip the flesh of the guana as they eat it. Though 
not amphibious they (the guanas) are said to keep 
under water above an hour. They cannot run fast, 
and their holes are a greater security to them than 
their heels, They are soimpatient of cold that they 
rarely appear out of their holes but when the sun 
shines.” 

In Jamaica this lizard is now nearly if not quite 
extinct; formerly it was tolerably common. Brown, 
in his History of that island (1786), says that the 
guana lives fur a considerable time without food (as 
indeed do most reptiles), and changes its colour with 
the weather, or the natural moisture of its place of 
residence. “J have kept,” he adds, ‘a grown 
guana about the house for more than two months: 
it was very fierce and ill-natured at the beginning, 
but after some few days it grew more tame, and 
would at Jength pass the greatest part of the day 
upon the bed or couch, but always went out at 
night. The flesh of this creature is Jiked by many 
people, and frequently served up in fricassees at 
their tables, in which state it is often preferred co 
the best fowls. When taken young the guana is 
easily tamed, and is both a harmless and beautiful 
creature in that state. 

The general colour of this species is dark green, 
more or less tinged with olive, sometimes with 
blue ; generally a few brown bands are observable 
on the sides; the tail is alternately ringed with 
brown and greenish, or yellowish-green; the sides 
of the neck are covered with tubercles; a Jarge 
circular scale is conspicuous on the lower jaw 
below the tympanic membrane of the auditory 
orifice. 


2157.—Tue Smootu-Neckrn Iquana 


(Iguana nudicollis). Iguana delicatissima, Lau- 
renth. 

This species, which is a native of Brazil, Marti- 
mque, Guadaloupe, &c., differs from the preceding 
in the absence of tubercles on the neck, and of the 
great circular plate beneath the tympanic mem- 
brane; it has a range of Jarge strong scales along 
each branch of the lower jaw. Its general colour 
is of a uniform green, or rather bluish green, paler 
beneath. Its habits and manners are the same as 
those of the Ig. tuberculata, and its flesh is equally 
esteemed. 

A third species, more nearly allied to the Iguana 
tuberculata, is a native of Mexico, and also of St. 
Domingo or Hayti. Tt as distinguished by having 
the muzzle surmounted with three or four scales 
elevated in the form of compressed horns, ‘and 
placed in a series. There is a large circular plate 
below the tympanic membrane. 

These three species have been till recently con- 
founded together, and the title ** delicatissima” has 
been applied equally to them. 


2158, 2159, 2160. Remains or IGuANODON. 


In the Wealdon fresh-water formation of the South 
of England, intermediate between the marine 
oolitic deposits of the Portland stone, and those of 
the green-sand formation of the cretaceous scries, 
the remains of an extinct gigantic reptile occur, 
closely allied to the Iguana of modern days, We 
owe the discovery of them to Dr. Mantell. The 
teeth, which Cuvier at first regarded as those of a 
rhinoceros, evidently indicate an herbivorous appe- 
tite, and were fitted for grinding tough vegetables 
to a pulp.* The length of this reptile could not 
have been much under seventy feet, and was perhaps 
more. 

“The teeth,” writes Dr. Buckland, “exhibit two 
kinds of provision to maintain sharp edges along the 
cutting surface, from their first protrusion, antil they 
were worn down to the very stump. The first of 


* The foxsi] remains of Clathrana and similar vegetables were found 
entombed with the relics of the lguanodon. 
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2160 —Nasal Horn of Iguanodon 
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#154 —Head an! [imbs of },uana 
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9186.—Lower Jaw of Iguana 





9150.—Teeth of Feesil Iguanodon, 9169.—=-Teeth of iggancdon. 
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2161,~—-Great Crested Anolis. 
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3 —Llooded Hasilisk 
0162 —White-scarfed Anolis 


wl 
pal) 





916¢—Fringed Dragon 
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2117 —Gpine footed Stellio 
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9168 — Skeleton of Fnaged Deagan 





9166,—Common Stellio . 
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these is a sharp and serrated edge, extending on 
each side downwarda, from the point to the broadest 
portion of the body of the tooth. The second pro- 
vision is one of compensation for the gradual de- 
struction of this serrated edge, by substituting a 

late of thin enamel, to maintain a cutting power in 
he anterior portion of the tooth, until ifs entire 
substance was consumed in service. Whilst the 
crown of the tooth was thus gradually diminishing 
above, a simultaneous absorption of the root went 
on below, caused by the pressure of a new tooth 
rising to replace the old one, until, by this continual 
consumption at both extremities, the middle re 
tion of the older tooth was reduced to a hollow 
stump, which fell from the jaw to make room for a 
more efficient successor.” She young tooth some- 
what resembled a serrated Jancet. Dr. Buckland 
observes, that this serrature ceased at the broadest 
diameter of the tooth, that 1, precisely at the line 
below which, had the serrations been continued, 
they would have had no effect in cutting. As 
these saw-like edges were gradually worn away, the 
cutting power was transferred tothe enamel in front, 
which was traversed by alfernate Jongitudinal ridges 
and furrows, the latterserving “as ribs or buttresses 
to strengthen and prevent the enamel from scaling 
off, and forming, together with the furrows, an edge 
slightly wavy, and disposed in a series of minute 
gouges, or fluted chisels; hence the toofh became 
an instrument of greater power to cut tough vege- 
tables under the action of the jaw, than if the 
enamel had been in a continuous straight line. By 
these contrivances, also, it continued = effective 
during every stage through which it passed, from 
the serrated lancet-point of the new tooth to its final 
consumption.” 

At Fig. 2158 are exhibited, a, the Crown of a 
Tooth of the Ignanodon not worn by use, closely re- 
sembling b, the Magnified Tooth of a recent Iguana ; 
c, isa Portion of the Upper Jaw of a recent Iguana 
with Eight Teeth highly magnified; ¢, Front View 
of a Tooth of the Iguanodon, natural size, the point 
ia worn by grinding food; ¢, is a Back View of the 
same Tooth ; f, Front and Back View of a Tooth of 
the Iguanodon worn down by use; g, the Worn 
Surface; h, the Cavity formed by the pressure of a 
new tooth, as in the teeth of the Iguana at c. 

Fig. 2159 exhibits, a, the Young Tooth of Tua- 
nodon; 4 and ¢, Teeth further advanced and worn. 

Fig. 2160 exhibits a sort of Nasal Torn (one-third 
Nhe natural size) seated onthe snout of this huge 
eptile, the thigh bone of which exceeds in bulk 
hat of the largest elephant, and measures from four 
10 five feet in length. These relics have been col- 
lected in the Isle of Wight, and Purbeck, Tilgate 
Forest, and in the Rag-quarries near Maidstone. 
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2161.—Tue Great Crrstrep Anouis 


(Anolis velifer). The genus Anolis is peculiar to 
America and the adjacent islands, where the spe- 
cies appear to take the place in some measure of 
the geckos, the structure of their tocs enabling them, 
if not to traverse a smooth wall or ceiling, at all 
events to climb with great facility. The Jast joint 
but one of each toe is furnished with a pad beneath, 
more or less developed, and transversely striated, 
so as to act as a sucker, and thus secure the animals 
more firmly to the trunks or branches of trees over 
which they may be making their way. The toes 
are long, well divided, and furnished with sharp 
hooked claws. The limbs are long. The tail is 
slender, elongated, compressed, and tapering. The 
akin is irregularly granulated with round scales ; 
those on the head are mostly pentagonal or hex- 
agonal. The tongue is short, fleshy, rounded at the 
tip, and very restricted in its movements, being at- 
tached almost throughout its whole length to the 
lower jaw. Ihe teeth, of which, besides the max- 
illary, there are two palatal rows, are sharp and ser- 
rated. The skin of the throat forms a pendulous 
dewlap capable of being inflated, and in one spe- 
cies, a native of the West India Islands (A. bullaris, 
Gmel.), is when distended of a bright cherry red. 
The nostrils are small, and the tympanic membrane 
is more or less below the level of the auditory 
orifice, which is minute and simple. In sume spe- 
cies both the back and tail are furnished with a 
longitudinal notched crest ; in some that on the tail 
is wanting. 

Slender, active, and of small size, these little rep- 
tiles frequent woods and rocky places, running, 
climbing, and leaping with singular address and 
celerity ; so rapid indeed are their movements, that 
they have been compared to the flitting of birds. 
When tired and overheated by these exertions, they 
stop, open their mouths, and pant like a dog. They 
are very timid and harmless, and when under the 
influence of fear or anger, or otherwise excited, they 
dilate the dewlap, or loose fold of the throat, to a 
great extent, and assume an endless succession of 
ever-varying hues, the tints of the skin generally, 
but especially of the throat, changing with éven 
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greater rapidity than in the chameleon. Though 
often inhabiting woods and thickets along the bor- 
ders of rivers, 1t does not appear that they take to 
the water like the iguana. Insects constitute their 
food, and these they pursue with great eagerness 
and celerity. Cuvier, however, found berries in the 
stomach of the Great Crested Anolis. 

The great crested anolis is one of the largest of 
the genus, the body measuring a foot in length; it 
is a native of Jamaica and the Antilles, generally 
residing in woods and Jodging in hollow trees, where 
the female deposits her eggs. This species is ex- 
tremely restless, ever in motion; timid, and yet not 
without curiosity, for while peeping from the bough 
of a tree, as if to serutinize what might be going 
forward, af allows itself to be caught in snares, and 
will also unsuspiciously noose itself in those which 
the children in the West Indies place in its haunts, 
alluring it from ity concealment by imitating its 
voice, When pleased it utters a low but acute 
chirp. 

A dentelated crest, supported by the elongated 
spinous processes of the veitebral column, runs 
along the back and half of the tail; the dewlap is 
very extensive. Its colour is a dark ashy blue. 


2162.— Tins WHite-scarrep ANOLIS 


(Anolis equestris), Te grand Anolis & écharpe of 
Cuvier, 

This species inhabits the Antilles, and specimens 
in the Para Museum have been received from 
Cuba. It is also found in Jamaica, and is figured 
by Sir Hans Sloane in his history of that island. 

This species equals the preceding in size; there 
is but an indication of a crest on the base of the 
tail, which is more fleshy than in anolis velifer, so 
as to conceal the spinous processes, which are 
equally as elongated as in that pe The general 
colour is a pale tawny, the yellow clouded with 
blending tints of ashy hlac. The skin of the throat 
is winte, and a band of the same colour passes over 
each shoulder and runs half way down each side. 

Mr. Bell, in his interesting work on ‘British 
Reptiles,’ relates a singular circumstance respecting 
the green anolis of the West Indies (Anolis bullaris, 
Gm.; Anolis chloro-cyanus, Bibr.), which, as he 
well remarks, proves that lizardsin the act of seizing 
their food must often be exposed to danger trom the 
noxious qualities of the insecfs which they indis- 
criminately attack; and he adds, “the following 
fact. soultlncci to indicate that, even in our own 
temperate climate, an insect not generally recognised 
fs poisonous may inflict a fatal injury on its Saurian 
enemy.” “Some years since,” he continues, * 1 had 
in my possession two living specimens of the beauti- 
ful little green anolis of the West Indies, a jizaid 
about the size of our own smallest species. [was in 
the habit of feeding them with flies and other 
inseets ; and having one day placed in the cage wath 
them a very large garden spider, petra diadema, 
one of the lizards darted at it, but only seized it by 
the leg. The spider instantly ran ound and round 
the creature’s mouth, weaving a very thick web 
round both jaws, and then gave if asevere bite in 
the Jip, just as this species of spider does with any 
Jarge insect which it hastaken. The hzard was greatly 
distressed ; and I removed the spider, and rubbed off 
the web, the confinement of which appeared to give 
it gieat annoyance ; but in a few days it died, though 
previously in as perfect health as its companion, 
which lived for a long time afterwaids.” 


2163. 


(Basiliscus mitratus). Though the Basilisk of the 
ancients was a fabulous animal, the name is still re- 
tained as the title of an American genus of Iguanian 
reptiles, distinguished by an elevated fin-lke crest 
on the back and basal portion of the tail, supported 
by the elongated spinous processes of the dorsal and 
caudal vertebrae: the sk'r: of the throat, contrary to 
the general rule, in the present reptile is not dilata- 
ble , but, to counterbalance this, there 1s a large mem- 
branous sac on the occiput, capableof being distended 
with air at pleasure. The head is thick and short ; 
the gencral contour stout ; the limbs long and power- 
ful; the tail elongated, tapering, and compressed at 
the sides; the toes Jong and armed with small claws ; 
the skin is covered with small scales of a rhomboi- 
dal form, and generally speaking slightly carinated. 
Palatal as well as maxillary teeth. No femoral pores, 

In their habits these animals, like the iguanas, 
are arboreal, climbing with great ease and celerity ; 
but they are also aquatic, swimming with great ad- 
dress, while they lash the water from side to side 
with their finny tail. They are said to live on grain 
and fruits, The flesh is held in estimation. 

The Hooded Basilisk is a native of Guiana, Mar- 
tinique, and the tropical countries of South America 
generally, and attains to a considerable size, the tail 
being nearly twice as long as the head and body. 
It ig very harmless, though of formidable aspect, 
and when alarmed drops off the branch into the 
water and swims rapidly away. The ‘colour is 
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into white on the under 
ngitudinally striped with 


yellowish brown paseing 
arts; the throat is lo 
eaden brown, which colour prevails on the sides of 
the neck; a longitudinal stripe acre with black 


extends from each eye along the back of the neck 
to the sides of the dorsal region, and there blends 
with the general tint. The hood and crests are 
more developed in the male than the female. 

A distinct species, the Banded Basilisk (B. vit- 
tatus, Weigmann), inhabits the forests of Mexicy, 
We may now pass to the acrodontous iguanidas, 


2164.—THs Frincep Dragon 


(Draco fimbriatus). The little harmless arboreal 
reptiles distinguished by the portentous name of 
Draco have nothing in them to startle the most 
timid: they are distinguished at once by # wings 
like expansion of shin along their sides, supported by 
the six first false mbs, which are very slender and 
greatly elongated (see Skeleton, Fig. 2165), and 
which when at the full stretch acts the part of a 
parachute, enabling these creatures to skim like the 
flying squirrels, from branch to branch, or from tree 
to tree, with great ease, but in no respect approxi. 
mates either in structure or action to the wing of a 
bird or bat. 

Below the throat hangs a long pointed dewlap, 
supported by a stylet of the os hyoides. On each 
side of the neck is a fold of skin, and there is gene. 
rally a small cervical crest; the tongue is thick and 
rounded. The head is short and triangular: the 
limbs Jong; the thighs without pores. The tail is 
long and slender. The skin is covered by small im- 
bricated scales, of which those of the hmbs and 
tail are carinated. Several species are known, na- 
tives of India, Java, Sumatra, Timor, Manilla, &c., 

In their habits these little sweeping lizards are 
arboreal, searching on the leaves and in the crevices 
of the bark of trees for insects, on which they feed, 
They are prompt in their motions. 

The Fringed Dragon is a native of Java; the up- 
per parts are clouded with brown on a grey or olive. 
grey ground, and often ornamented with black 
spots within a white ring; the wings are atriped 
with white. Fig. 2164 exhibits this species (natural 
size), profile of the head, and one of the toes (en- 
larged). 


2166.—Tnx Common Strenuio 


(Stellio vulgaris), Inthe genus Stellio the head is 
triangular, flattened, and moderately long ; the sides 
of the muzzle angular; the tongue thick, spongy, and 
slightly notched at the point : on each side of the back 
is a fold of skin covered with larger scales than those 
of the sides. No femoral pores, but follicular scales 
actoss the lower part of fhe abdomen. The tail is 
subconical and covered with rings of seales more o1 
Jess spinons, The back and thighs are here and 
there varied with scales exceeding the rest, and 
sometimes spinous; small groups of spines surround 
the auditory orifice. 

The Common Stellio measures about a foot in 
length, and is spread over the whole of the Levant ; 
if is extremely common in Egypt, Syria, and Greece, 
where it tenants old walls, ruins, masses of moulder- 
ing piles of stones, retiring within the crevices for 
salety. It feeds on all kinds of insects. It 1s called 
xorxagdidos Dy the modern Greeks, and Hardun by 
the Arabs. It has a curious motion of the head, 
wherefore the Mahometans make a point of hilling 
it, because they say it mocks them by bending down 
its head, as they do during their devotions. The 
general colour of this species is olive clouded with 
black ; all the under parts yellow, or olive-yellow. 


2167.—Tux Srint-rooten Steicio 


(Uromastix spinipes). Le Fouette-queue d’Egypte 
of Cuvier. 

The genus Uromastix differs from Stellio in the 
head being Jess swollen posteriorly; and all the 
scales of the body are small, smooth, and uniform ; 
those of the tail are, however, much larger and moie 
spiny than in the common stellio, but are wanting 
on the under surface. There is a series of femoial 
pores. The muzzle is arched above. 

This specics attains to the length of two or three 
feet, and is a native of Egypt, where it inhabits 
deserts, tenanting mouldering :uins, and other places 
of refuge. Belon regarded it as the Jand crocodile, 
(xeoxddsiro¢ yageaits) Of Herodotus and the ancients, 
but without any proof; that animal was most pro- 
bably the Desert Varan of Egypt (Varanus arena- 
rius), the waral or ouaran el hard of the Arabs. 

The present reptile has a row of spinous scales 
along each thigh; its body is tumid; its general 
colour, while alive, of a fine grass green, which be- 
comes lost in dried specimens, or such as are pre- 
served in spirits. 


2168.—THr Common Sreiito AND THE 
SPINE-FOOTED STELLIO. 
These reptiles, which we have just described, were. 
no doubt, well known to the Latins. Our ical 


readers are well acquainted with the term stellio, 
and that one, if not both, of the reptiles in question 
is * Le Stellion des Anciens” is the opinion of 
Isidore, Geoffroy, and naturalists generally. 

The upper figure is that of the Common Stellio, 
the lower that of the Spine-footed Stellio. 


* 3169.—Tux Muricatep Lizarp 


(Grammatophora muricata). Agama 
Daudin. ra 

The genus Agama, of Daudin and others, is in 
the present day greatly subdivided: the group 
indeed, according to Mr. Gray’s arrangement, con- 
stitutes a family per se, but not in the system of 
MM. Dum6ril and Bibron. 

The agamas are in general short, thick-bodied 
lizards, covered with a lax skin, capable of being 
inflated with air at the will of the animals, and 
covered with minute scales, often keeled, or spiny, 
and some species are defended by a bristling panoply 
of sharp spikes. Many are very toad-like, and, were 
it not for the presence of a tail, might be mistaken 
for that reptile on a first glance. In the restricted 
genus Agama there are no thigh-pores; in other 
genera, however, these cxist. They usually reside 
among rocks, heaps of stones, and mouldering ruins, 
concealing themselves in chinks and fissures, and 
their dull and sombre colours tend to their cluding 
notice; such have the limbs short, and the toes 
stout. Others, with a more slender contour, longer 
limbs,” and more flexible toes, are more or Jess 
arboreal, and ascend trees with facility. The head 
is generally short, broad, and flat, and the tail com- 
paratively short. There are no palatal teeth; the 
tongue is short and spongy. Many are capable of 
changing the colours of the skin. 

The geographical distribution of the agamas is 
very uvtensive; they are found in Asia, Africa, 
America, and Australia. 

In the genus Grammatophora the scales of the 
back are imbnecated and carinated, here and there 
beset with spines; the tail is long and conical, and 
covered with scales disposed ina tile-hke manner; 
the tynipanic membrane is Jarge ; femoral pores 
exist. The general figure is more slender than in 
most of the other genera, but still depressed, and 
the form of the upper surface of the head is trian- 
gular. The munecated lizard is a native of New 
Tolland, and was first described by the ‘celebrated 
John Hunter in the zoological part of White's 
Voyage to New South Wales. In ats habits at 1s 
arboreal, living in the woods, and traversing the 
trunks and branches of trees in quest of insects and 
their larver ; it is quick and active in ifs movements, 
and in some districts is very common, 

The length of this species, including fhe tail, 
which is twice as Jong as the body, is twelve or four- 
teen inches, The toes are lone and well divided, 
and furnished on the under surface with smal] 
pointed seales. The general colour is) brownish 
grey marked with dusky bars, running on the body 
ina Jongitudinal direction, but transversely on the 
limbs and tail, The scales covering the upper parts 
of the trunk, the sides, and the extremities, are 
thomboidal and carinated, or elevated into sharp- 
pointed ridges forming numerous parallel rows of 
spines, from the top of the back to the end of the 
tal. The head is covered with scales similarly 
carinated, forming upon the oeciput a crest of weak 
spines; of the toes, the two middle by far exceed 
the others. 


muricata, 


i 


2170.—Tur Spiny AGAMA 


(Agama spmosa, Bibron). Agama aculeata, Cuvier. 

This species has been confounded with another, 
the Agama aculeata of Seba, a much more slender 
animal, but a native of the same country, viz., the 
Cape of Good Hope; both are referable to the 
iets hispida of Linnwus, ‘Syst. Nat.,’ 10th 
edit, 

The true agama spinosa is a short squat lizard, 
covered on the upper surface of the body with scales 
having sharp elevated points, those of the under 
parts being also carinated and sharp. The general 
colour above varies from yellow to olive brown, 
varied with markings of black, It is common in 
South Africa. 

We may here observe that the genus Agama of 
Dameéril and Bibron includes Trapelus of Cuvier, and 
Consequently that s.ngular species the Orbicular or 
Changeable Agama of Egypt (A. mutabilis, Mer- 
tem; Trapelus ASgyptus, Cuvier), and two allied 
Species, besides several others. 


2171.—Tre CnanGceanise AGAMA 


(Agama mutabilis, Merrem). Trapelus Egyptus, 
Cuvier ; Trapelus mutabilis, Gray; )"Agame vari- 
able ou changeant, Isidore and Geaffroy; Rept. 
d'Egypte, l’Agame orbiculaire, Daudin, 
This species is very common in Egypt, Persia, 
tio isles of Africa ; iL Bivona in Wit 
is on this species,” sa; < oat Eleetiae 
VoL. The oe : : By 
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has founded the genus Trapelus, which cannot be 
preserved, because it has no character really of 
Importance to distinguish it from Agama; not even 
that on which Cuvier rested (viz., the smoothness 
of the scales); for the scales of the back, though 
they present less-developed spines than those of 
most of the agamas, are not destitute of them, as 
the author of the ‘Régne Animal’ has stated.” This 
little lizard has obtained the title ‘ orbicular” from 
its habit of inflating its body, and assuming a puffed- 
up, toad-like appearance ; and that of * changeable” 
from its frequent change of colouring. It is, as M. 
Geoffroy observed, often of adeep blue clouded with 
violet, having the tail ringed with black, and with 
four or five regular transverse lines of reddish spots 
on the back. At other times the blue is exchanged 
for pale lilac, while the head and feet are tinged 
with green, the little reddish spots on the back alone 
remaining. We have seen some of a pale olive, 
with the throat blue and the under parts of a green 
tint, some of a uniform ashy grey, others clouded 
or spotted with brown. 


2172.—Tnr Frinzep Lizarp 


(Chlamydosaurus — Kingii). This extraordinary 
lizard, a native of Australia, is at once to be known 
by an expanse of skin supported by a creseent- 
shaped cartilage on each side of the neck, forming 
an expanded frill, capable of being folded up or 
spread ont; the edge of this frill is serrated, and 
the whole 1s covered with small keeled scales; the 
head 1s shot; the tail Jong; the fect well adapted 
for chmbing. There are femoral pores. 

When fully grown this species measures nearly 
three feet in total length; it is arboreal in its habits, 
and was first discovered by Mr. Allan Cunningham, 
who accompanied Captain King’s expedition as 
botanical collector. He found the specimen, from 
which the orginal deseription was taken, on the 
branch of a tree in Careening Bay, at the bottom of 
Port Nelson, and sent if fo Sir In. Home, by whom 
it was deposited in the Museum of the Royal College 
of Surgeons. In his Journal, Mr. Cunningham thus 
writes :—"T secured a lizard of extraordinary ap- 
pearance, which had perched itself upon the stem 
of a small decayed tree: if had a cunous crenated 
membrane, with a ruff or tippet round its neck, 
covelng itsshoulders, and when expanded by means 
of slender transverse cartilages if spreads five inches 
on each side inthe form of an open umbrella, — Its 
head was rather large, and ifs eyes, whilst living, 
ruhe: prominent ; ifs tongue, though bifid, was thick 
and short, and appeared to be tubular.” 

Several fine specamens of this lizard are in the 
British Museum. 

Captain Grey (see his 6 Travels in Australia,’ vol. 1. 
p. 194) says, As we were pursuing our route in the 
alfernoon we fell in with a specimen of the remark- 
able frilled hazard (Chlamydosaurns Kingn). It lives 
principally in trees, though at) can run very swiftly 
along the ground. When not provoked or disturbed, 
it moves quietly about with ats frill lying back an 
plaits upon the body ; but if 1s very iascible, and 
divectly tas fmehtened if elevates the fill or ruff 
and makes fora tree, where, uf overtaken, if throws 
itself upon ifs stern, raising ifs head and chest as 
high as uf can upon the fore-legs: then doubling its 
tal underneath the body, and displaying a very 
formidable set of teeth from the concavity of its 
larwe fill, it) boldly faces an opponent, biting 
fiercely whatever 1s presented to it, and even ven- 
turing so far in ots rage as fo fairly make a charge 
atits enemy. We repeatedly tried the courage of 
this hzard, and it certainly fought bravely whenever 
attached. From the animal making so much use of 
its frill as a covering and means of defence for its 
body, this is most probably one of the uses to which 
nature intended the appendage should be apphed.” 

The general colour of this species is yellowish 
brown, variegated with black ; tongue and inside of 
the mouth yellow. 


Family VARANIDZE (VARANS). 


With the exception of the Crocodiles, the Varans 
are the largest of the Saurian reptiles; their figure 
is elongated and graceful, their actions quick and 
alert; some are terrestrial, but others, with the tail 
compressed laterally, are aquatic, swimming with 
the greatest celerity. 

In the terrestrial varans the tail is conical and 
nearly rounded, and on land assists the animals in 
their rapid serpentine movements, and in springing 
upon their prey ; the head is elongated ; the muzzle 
acute; the eyes large and bright; the auditory 
orifices are very apparent, and seated near the 
angle of the mouth; the tongue is fleshy and very 
extensible, being, when fully protruded, nearly 
twice as Jong as the head; it is deeply forked at the 
tip like that of a snake. There are no palatal teeth 
nor femoral pores, 

The skin is covered with scales, not imbricated, 
dut placed side by side so as to form oircular rings ; 


| 


; each by an annular row of small tubercles, 
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they are of an oval form, convex, and surrounded 
There 
is a fold between the neck and chest. The limbs 
are powerful, the toes large and strong, and armed 
with sharp claws. 

The usual places tenanted by the terrestrial varans 
are deserts and rocky places; the aquatic species 
frequent the banks of rivers: in the latter the tail is 
a most important instrument of progression in the 
water: they lash it with great energy from side to 
side, thus propelling themselves alowe with vast 
rapidity. 

he food of these reptiles consists of the larger 
kinds of inacets, as locusts, &c., various kinds of 
lizards, eggs, birds, and small mammailia, tortoises, 
fishes, &. M. Duméril, on the authority of M. 
Leschenault de Latour, confirms the accounts of 
travellers, who assert that they often combine in 
order to chase their prey; he assures us that they 
unite in packs on the borders of rivers, and seize 
such quedepee as approach unsuspectingly to 
drink. He has seen them pursue a young deer 
which was attempting to swim across «@ river, and 
succeed in drowning it. Ife found on one occasion 
the thigh bone of a er in the stomach of a spe- 
cimen which he dissected. 

Of these animals none are European, and one 
only (Heloderma horridum) a native of America ; 
the others are natives of India and its islands, the 
eu PINES the Moluccas, &c., and also of Aus- 
tralia, 

Fig. 2173 exhibits—a, the Tead of Varanus ne- 
bulosus ; 8, the Dorsal Seales of the same ; ¢, the 
Dorsal Scales of Varanus Niloticus; d, the Dorsal 
Seajes of Varunus Picquolii. 

One species, the deat varan of Egypt, the 
Ouran-el-hard of the Arabs (Varenarius), 1s most 
probably the terrestrial crocodile of Herodotus, 
which he describes as a species not more than three 
cubits in Jength, and much Ike a lizard. 

Under the title Monitor, Cuvier comprehends the 
Varans, and the Teguixins and Ameivas of America 
oe of Mr. Gray). It is best to drop the term 

onitor altogether. 


2174.—Tus Wuirr-tnroatep VARAN 


( Varanus albogularis), Tupinambis gularis, Daudin ; 
Varanus ornatus, Merrem; Tupinambis albogularis, 
Kuhl; Polydedalus albogularis, Wagler ; Monitor 
albugularis, Gray. 

This varan is anative of South Africa, and, though 
not strictly aquatic in its habits, often resurts to 
water in quest of prey. 

We learn fiom Dr. Smith that during his expe- 
dition he did uot obtain any specimens south of 
Latakoo ; but he says there 1s reason to believe that 
it occasionally occurs within the Jimits of the Cape 
colony: and adds that if isin all probability the ani- 
mal called das adder by the colonists, and which is 
so much dreaded from a supposition that it is ex- 
tremely venomous. ‘J’ is usually discovered in 
rocky precipices, or on low stony hills, and when 
surprised seeks concealment in the chinks of the 
former, or in the irregular cavities of the Jatter; 
and when any irregularities exist on the surface of 
the stones or rocks, it clasps them so firmly with its 
toes that it becomes a task of no small difficulty to 
dislodge if, even though it be easily reached. Under 
such circumstances the strength of no one man is 
able to withdiaw a full-grown individual, and ] 
have seen two persons required to pull a specimen 
out of a position it had attained, even with the as- 
sistance of a rope fixed in front of its hinder legs, 
The moment it was dislodged it flew with fury at 
its enemies, who by flight only saved themselves 
from being bitten. After it was killed, it was dis. 
covered that the points of ail the nails had been 
yaaa broken, or at the moment it lost its hold, 

{ feeds upon crabs, frogs, and small quadrupeds, 
and from its partiality to the two former it is often 
found among rocks near running streams, which 
fact, having been observed by the natives, has led 
them to regard it as sacred, and not to be injured 
without danger of drought.” This species, when 
adult, measures nearly five feet in length. Its co- 
ae are mingled brown and yellow, with spots of 
black. 


2175.—I'nk VARAN OF THE NILE 


(Varanus Niloticus), This species, one of the 
aquatic tribe, is very common in the Nile, in the 
Senegal, and the Galbar near Sierra Leone. It 
would appear also to inhabit the rivers of Southern 
Africa, if the species seen there by Sparrman and 
Le Vaillant are the same. 

The present animal is often seen sculptured on 
the monuments of the ancient Egyptians, though it 
does nof appear to be noticed by Herodotus, who 
perhaps confounded this and the land varan toge- 
ther. The inhabitants of Egypt assured Geottroy 
St. Hilaire that this ovaran was the first state of the 
young crocodile, an assertion the more surprising as 
hey could not have been ignorant.of the ae 
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2178.—Rough-scaled Heloderma, 916) -=Teguixin 
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9192.—Head ofa True Lizard. 
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; 2188.—Group of Lizards. 


2186.—Lower Jaw of Lizard : Fosail. 





$180,—Head of ‘Teguixin. 
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of that animal, both young and adult. It swims 
admirably, and causes great destruction among the 
young crocodiles, which can only escape by oy 
refuge under the adults of their own species. It 
also searches for the eggs of that reptile, devouring 
them like the ichneumon. 

The length of the Varan of the Nile is between 
five and six feet; its general colour is greenish grey 
mottled with black; four or five horseshoe mf&rks 
of yellow in succession are on the back of the neck, 
and seven or eight rows of spots, of a greenish-yellow 
tint, extend from the shoulders to the root of the 
tail; a black stripe runs before each shoulder. The 
first half of the tail is banded with black, the re- 
mainder ringed with greenish yellow. Fig. 2176 
exhibits—a, the Skull of this species seen from 
above; 0b, the Under Jaw. 


2177.—Be..'s VARAN 


(Varanus Bellii). This beautiful varan is a native 
of New Holland, and one of the aquatic tribe: if ts 
agreeably parti-coloured ; deep black and pule yel- 
low or whitish. It is a Jarge species, and agrees in 
habits with the rest of its race. 





2178.—Tne Rovan-scaLen IRLopeRMA 


(Heloderma horridum). In the genus Heloderma 
the scales are not encircled by a ring of granules ; 
the tail is rounded ; and the fifth toe of the hind- 
foot is on the same line at its origin as the rest. 
The disposition of the scales of the head is exhibited 
at Fig. 2179. 
One species only is known, a native of Mexico, 
where there is a general but erroneous belief that 
its bite is fatal. ‘The general colour of this species 
is of a blackish brown above, paler below; there 
are red maiks on the neck and back, dotted with 
ellowish or whitish; the tail is ringed with reddish. 
ength about three feet. 


Family TEIDZ (TEGUIXINS). 


This family is exclusively American, and contains 
those large lizards known as safeguards, monitors, 
&c., from an idea that they gave warning by a hiss 
of the proximity of the alligator, and the same has 
been supposed, but erroneously, respecting the 
Varans. 

The tongue in these Teide is long, extensible, 
forked, and with a basal sheath, into which if is re- 
tracted. No palatal teeth. Tympanic membrane 
on a level with the skin. Back covered with smal] 
angular, smooth, but not imbricated scales, disposed 
in transverse bands. Ventral plates flat, smooth, 
and oblong, 

Skin of the lower part of the neck disposed in 
two or three simple transverse folds. Head covered 
with large plates. Femoral pores present. Tail 
long, and slizhtly compressed. Fig. 2180 displays 
Head of the Tepuixin or ‘¢ Sauvevarde.” 

These lizards are natives of the warmer portions 
of America, inhabiting fields, thickets, and the bor- 
ders of woods, as well as sandy and plains and 
sterile spots, where they are said to form deep bur- 
rows, in which they hybernate. According to 
MM. Dumeéril and Bibron, they are not arboreal, 
never ascending trees, Aza slates that, when pu- 
sued, should they meet with a Jake, pond, or river, 
they throw themselves into the water, in order to 
escape the danger which threatens them, and do 
not emerge till all cause for fear is over. These 
animals however, as MM. Dumeéril and Bibron ob- 
serve, have not the toes webbed, but their long tail, 
slightly as it is compressed, becomes without doubt, 
under such circumstances, a sort of oar, of which 
they readily avail themselves. It is said by Azara 
that these lizards feed on fruits and inseets, and 
that they also eat snakes, toads, young chickens, and 
eggs. He moreover relates that they are partial to 
honey, and that, in order to procure it without being 
injured by the bees, they have recourse to artifice, 
aileanoine at intervals to the hive, which they strike 
with their tail, and rapidly dart away, till at last, 
wearied out by repetitions of the annoyance, the mn- 
dustrious inhabitants quit the hive. We cannot 
help confessing that we have some feelings of doubt 
as to the correctness of this account. 

M. Bibron observes that he has never been able 
to satisfy himsel! as to the frugivorous habits of the 
sauvegardes, but that they feed on insects is fully 

roved from the stomachs of those opened being 

ound to contain their remains; and on one occasion, 

amidst the débris of coleoptera, and the shrivelled 
relics of caterpillars, were found strips of the skin 
and portions of the bones of a well-known species 
of lizard, the common ameiva. 

The sauvegardes offen exceed four feet in length ; 
and are strong and active, and have an imposing 
aspect. 

2181.—Tus Txourxin 


Teguizin monitor, Gray). Variegated Lizard, 
Sa Great American Safeguard, Griffiths, Cu- 
vier ; Lacerta Teguixin, Linn. ; Tupinambis monitor, 
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Daudin; Teius monitor, Merrem; Podinema Te- 
guixin, Wagler; Salvator Merianee, Duméril and 
Bibron. 

This species is spread over the warmer ‘parts of 
South America and the Antilles, and was faithfully 
figured by Madame Merian, both in its young and 
adult condition; and also by Seba and Spix, and 
more recently by Prince Maximilien de Wied. 

When fully grown it measures nearly five feet in 
length, and is active and vigorous. Azara says that 
when, in order to escape danger, it plunges into the 
water, it does not swim, but walks along the bottom ; 
we rather suspect, however, that it dives and re- 
mains motionless at the bottom, or under the cover 
of aquatic plants, being enabled, from the structure 
of its voluminous Jungs, to endure for a considerable 
time without the necessity of respiration. It de- 
fends itself when captured with great resolution, 
and will bite severely, retaining its hold with in- 
flexible obstinacy, and the same observation applies 
to it when it has seized its prey. Its flesh is ac- 
counted excellent, and Azara says that rings of skin 
stripped from its tail are worn as preventives against 
paralysis, from a belief’ in their efficacy, and that it 
Is considered useful in removing tumours. 

The colouring of this species is somewhat variable ; 
gencrally, however, the ground-colour of the upper 
parts is black, offen deep black, on which some- 
times smal] and irregular spots of a rich yellow, 
sometimes Jarge regular spots, are disposed so as to 
produce transverse bands. Generally a stripe runs 
on each side from the occiput to the root of the 
tail. Under parts yellow marked with black bands. 


Family LACERTIDAD (TRUE LIZARDS). 


Bright-eyed, active, and of slender figure, often 
adorned with brilliant colours, the true lizards have 
nothing repulsive in their aspect or manners. 

These reptiles are covered above by small imbri- 
cated scales; # minute plate of bone protects the 
orbits above the eyes; the top of the head and the 
temples are covered with plates or scuta ; the scales 
of the tail are long and narrow, and disposed in 
rings around it; the tongue is long and forked, the 
under parts are covered with plates; and a distinct 
collar of seales, Jarger than those of the throat, 
passes across the lower part of the same. anterior ta 
the base of the fore-limbs. A row of pores runs 
down the inside of cach thigh. There are generally 
small teeth on the palate. 

Fig, 2182 represents the Head of a True Lizard, as 
an example of the arrangement of the plates. 


2183.—Tus Viviparous Lizarp 


(Zootoca vivipara). Lacerta agilis of various authors ; 
Nimble Lizard; Common Lizard. 
In the genus Zootoca there are no palatal teeth, 
and the females produce their young alive. 
Thickets, heaths sunny banks, and sheltered 
orchards are the favourite Jocalities of this little 
lizard, which in all its actions is gracetul, prompt, 
and rapid. In certain spots they seem fo abound. 
We have often, wlile walking, in the heat of a 
summer's day, along a sunny bank covered with 
furze, counted more than a dozen within the space 
of a few yards, basking in the rays, and probably 
watching for their inseet food. We have caught 
them, by cautiously surprising and rapidly seizing 
them, but several, notwithstanding all our address, 
have we missed, and one has occasionally left its 
tail wriggling in our hand, though we used not the 
slichtest violence, nor ever attempted to retain our 
hold ; it snapped, in fact, like glass, at the shghtest 
touch, It is astonishing to see how rapidly, when 
alarmed, these agile Jittle creatures gain their 
burrows, or disappear from view, diving beneath 
the intertangled vegetation; they seem gone in the 
twinkling of an eye. No less prompt and rapid 
are they in catching their prey; the moment an 
insect comes near them, or settles on a leaf within 
due distance, their bright eyes mark it; the next 
instant it 1s seized and swallowed: the act is won- 
derfully quick and instantaneous. The sight of 
these animals is indeed very acute ; and their hear- 
ing appears also to be by no means deficient; we 
have seen them on the slightest noise, on the 
snapping of a branch, or a rustle made among the 
leaves, dart off to their burrows, and after a little 
time cautiously make their reappearance, and on 
the least alarm again seek refuge in their retreats, 
Unhke most lizards, which produce eggs covered 
by membrane, and which they deposit in the sand 
or in other places, to be hatched by the warmth of 
the sun, the present species brings forth living 
ouny, the eggs being hatched while yet within the 
ody of the parent. This species is therefore ovo- 
viviparous. The membrane covering the eggs is 
very thin, and the female in the month of June 
passes a great portion of the day basking in the 
sug, for the sake of the vivifying heat, as neceasa 
fur the exclusion of the young from the eggs as if 
they had been previously deposited in the sand. It 
is very remarkable that one out of our two true 
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lizards should be thus ovoviviparous, and one out of 
our two true snakes, viz., the viper, which brings 
forth living young, and baske in the sun that the 
same object may be accomplished: __ 

The number of young which the viviparous lizard 
produces is four or five, and they are occasional] 
seen in company with their parent, but whether 
they are united together by any instinctive attach. 
ment is doubtful; the probability is that they keep 
about the spot where they were born, and where 
the parent has her burrow, and remove by degrees 
as they increase in size and strength, for from they 
birth they are capable of running about, and suun 
begin to exercise their powers in the capture of 





pre e s . , 
| uring the winter this, as well as the other 
British lizard, hybernates, but whether its torpidity 


is very profound is not ascertained: it appears 
early in the spring, and continues active till au. 
tumn has far advanced, when it betakes itself to its 
burrow. 

This species, and also the sand-lizard, are found 
in Ireland; with respect to the former, Mr. Bel] 
remarks that on the Continent its range does not 
appear to be extensive: ‘It is not,” he adds, 
‘found in Italy, nor, I] believe, in France, and is 
very probably confined in a great measure to our 
own Jatitude.” M. Bibron, however, assures us 
that it exists both in France and Italy, and that 
it inhabits Germany, Switzerland, and Russia, as 
well as the British Islands, preferring mountain 
districts; and he adds, “*M. ‘I'schudi informs us 
that in Switzerland it frequents, in preference, the 
forests of dry pines, making its runs under the fallen 
leaves, and to these it retreats on the appearance of 
danger. Sometimes, however, it is met with in 
damp and humid forests, In France it is not so 
common as the sand-hzard, while in England it is 
the contrary.” 

The average length of the viviparous lizard is six 
Inches; its colour and markings are subject to va- 
riation; in general the upper parts are of an olive- 
brown, with a dark brown and often interrupted line 


‘ down the middle of the back, and a broad longitu- 


dinal band down cach side, between which and the 
middle line are black dashes or spots. In the male 
the under paits are of a fine orange spotted with 
black ; in the female pale olive-grey. 


2184.— Tne Sann-Lizarp 


(Lacerta agilis, Vann.), Lacerta Stirpium, Daudin. 

This species, an example of the restricted genus 
Lacerta, is much larger than the viviparous lizard, 
sometimes measuring a foot in length; we have 
secn specimens upwards of seven inches long, and 
in the ‘Linnwan Transactions’ an instance is ad- 
duced by the Rev. R. Sheppard, in which = the 
mensurement exceeded twelve inches (vol. xvi, 
1802), 

Jt 1s to the Jabours of several modern naturalists 
that we owe the extrication of this Jizard from 
much confusion, for the term agilis, applied by 
Linnwus to the present species, has been given in 
England to the viviparous Jizard, and in France and 
Italy to the wall-lizard, the common lizard of those 
countries. 

The sand-lizard is subject to much variation of 
colour; indeed, {wo varieties appear to exist : one, 
and that the most common, of a sandy brown 
colour, more or Jess rich, with obscure longitudinal 
stripes of a darker tint, and a lateral series of black 
ocellated spots, each with a white or yellowish dot 
in the centre; the other varicty has the upper parts 
of a brownish green, the green being more or Jess 
decided, with the same genera] markings, 

‘The ordinary residence of this species is sandy 
heaths, and, though Jess rapid in its actions than the 
viviparous, it 18 quick and active, and runs with 
considerable alertness; occasionally it may be seen 
basking on sunny banks and in verdant spots, and 
has been observed also near marshes, According 
to Mr. Bell, it occurs in the neighbourhood of Poole 
both on sandy heaths and in moist situations, and 
that able naturalist adds, ‘‘It has been stated, by & 
gentleman of my acquaintance, that the brown 
varicties are confined to the sandy heaths, the 
colours of which are closely imitated by the surface 
of the body, and that the green variety frequents 
the more verdant localities, Be this as it may, and 
it is a statement which at present 1 can neither con- 
firm nor dispute, it is certain that these varieties 
mentioned by Linneeus, and seen by Miiller, do 
exist in the place I have named, and within a com- 
paratively short distance.” The sand-lizard is com- 
mon in France, but rare in Italy; it is abundant In 
the middle districts of Europe, and extends as {ar 
north as Sweden and Denmark. It is found 1 
Ireland. According to M. Bibron, it inhabits the 

lains and hills, but never the mountains, of the 

Sontinent, and gives preference to the margin of 
woods, copses, large gardens, and vineyards: Its 
retreat is a burrow varying in depth, worked out 
under @ matted collection of herbage, or betwees 
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ae ote of 9 tree; in this burrow it hybernates 
Ane closed the soccanet with earth and drie 
jeaves, and does not reappear till the warm 


weathe: has returned. It feeds on insects, Ona 
transient glance of this species running along, it 
might be easily mistaken for the viper, as Mr. Shep- 
ard says it was by himself, its Jength and the ar- 
rangement of the colours favouring the deception ; 
is movements, indeed, are serpentine; if seized 
whilst thus endeavouring to escape, it will turn and 
bite, aud when captured is impatient of confine- 
ment, avoids observation, and ultimately dies. It is 
indeed extremely timid, and, unlike the beautiful 
green lizard (Lacerta viridis) of southern Europe, 
never can be rendered familiar. 

The sand-lizard deposits its eggs, to the number 
of fourteen or filleen, in hollows in the sand, which 
+ excavates for their reception, and then carefully 
covers them up, leaving them to be hatched by the 
rays of the sun, The young, on exclusion from the 
eg, are active, ani lead at once an independent 
existence. 

Hig. 2185 exhibit—a, the Viviparous Lizard ; 4, 
the Sand Lizard; c, the Blindworm (Anguis fra- 
gilis), of which we shall speak herealter. Fig. 
v1sG exhibits the fragment of the lower jaw of a 
lacertine reptile, from the lower chalk near Cam- 

ndge. 
: We have alluded to the beautiful green lizard, 
which is often brought over to England by Italians 
for show or sale, and nent in cages. This species is 
a native of France, Italy, Spain, Greece, and the 
Mediterranean borders of Africa. It is said also to 
occur in the island of Guernsey, but it exists neither 
in England nor Ireland. Orchards, large gardens, 
shrubberies, brakes, and thickets, are the haunts of 
this Jizard, and, though it cannot be called arboreal, 
it climbs the stems of bushes with great facility in 
quest of insect food. It is quick and active in its 
movements, and darts rapidly on ifs prey. In cap- 
tivity it soon becomes very tame, and will take flies 
from those with whom It is familiar, and permit 
itself to be handled without attempting to bite. It 
is usually kept in a cage, having an inner compart- 
ment. filled with moss or dried bran, in which it 
buries itself, and will remain in a state of hyberna- 
tion during the winter. This lizard should be pro- 
tected from sudden changes of weather, for it is very 
sensitive, and does not well] endure cold; it delights 
to bask in the genial rays of the sun, while its bur- 
nished skin glitters with metallic brilliancy, From 
its beanty and ufility in the destruction of insects, it 
might be kept with advantage in vineries or green- 
houses, The general colour of this elegant little 
species is a rich metallic green, fading into a paler 
or yellowish tint on the under parts; the back and 
head are sometimes minutely freckled with black, 
ee with yellow, and a blue tinge not 
unfrequently pervades the head, 

A larger species, attaining to sixteen inches or 
More in Jength, also remarkable for the beauty of its 
colouring, is a native of the southern provinces of 
Eurupe and the north of Africa. It is the Eyed 
Lizard (Lacerta ocellata), so called from being orna- 
mented with round spots of gold and blue, and with 
rings and irregular markings of black on a brighi{- 
green ground. Inits actions it 1s extremely prompt 
and rapid, and as it darts along its colours glisten 
with metallic lustre in the sun. hen driven to act 
upon the defensive, it manifests great spirit, attack- 
Ing its assailant with determined resolution; and 
when it fastens on the muzzle of a dog, it will suffer 
self to be killed before it will let go its hold. It 
makes deep burrows at the roots of trees, under 
hedges, and in vineyards sloping to the sun, always 
preferring a south or south-east aspect. Frequently 
it excavates a deep retreat in layers of sand or other 
material easily worked, separating two beds of hard 
calcareous rock. 

Like all the true lizards, this species is quick-eyed 
and wary, and disappears within its burrow with 
wonderful celerity. 


2187.—Tre Srx-Linep Tactrypromus 


(Zachydromus sex-lincatus, Daudin). The genus 
achydromus, which contains only two species as 
yet known, is distinguished by the peculiar form of 
the papilla of the tongue, which resemble folds 
laving the figure of chevrons enclosed one within 
the other with the summit directed forwards ; the 
lead 13 pyramidally quadrangular, the figure slender, 
and the tail of extraordinary length, far exceeding 
in proportion that of any other true lizard. The 
ngue Is not sheathed at the base ; it is moderately 
extensible, and divided at the tip into two flattened 
aments. The throat collar is squamous, dente- 
ated, and not very definite. The under parts are 
Covered with imbricated scales, smooth or keeled. 
the present species is a native of China, Cochin 
ind, and Java: it is rapid, active, and serpentine 
in ifs movements, with the general habits of the 
acertine group. The general colour above is olive, 
€nd on each aside of the back, from the angle of the 
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occiput to the base of the tail, runs a beautiful white 
stripe between two Jines of black; those parts of the 
sides of the neck and body which are granulated are 
prettily sprinkled with.small black dots, each with a 
white centre ; the other regions of the sides of the 
neck and trunk are of a bluish tint with golden re- 
flexions. A line of black runs between the nostril 
and the eye, and two others of the same colour, 
separated by a white stripe, extend longitudinally 
on the temple. The under parts altogether of the 
head and body are of a pure mother-ol-pearl white. 
The tail is sometimes simply olive; sometimes it 
presents the colour of burnished copper or of gold 
with a brilliant Justre. Length about a foot, of 
which the tail measures three-fourths. (See Dumé- 
nil and Bibron, ‘ Hist. Nat. des Rept.) 


2188.—Tue Orniors 


(Ophiops elegans). The principal character of the 
genus Ophiops, of which we know at present only 
one species, consists in the absence of eyelids. The 
tongue is arrow-headed in shape, moderately long, 
notched at the end, and covered with imbricated 
squamiform papillm. There is no scaly collar under 
the neck; the ventral lamelle are quadrilateral ; 
there are femoral pores; the toes are carinated be- 
low. Fig. 2189 represents—a, the Head of Ophiops, 
in profile; b, as seen from above, showing the ar- 
rangement of the plates; c, the throat and lower 
jaw; d,the lower part of the under surface, showing 
the form of the ventral scales, and the line of pores 
along each thigh; e, the under surface of one of the 
posterior toes. 

The Ophiops is a beautiful active little lizard, of 
slender figure, found in south-eastern Europe, and 
the adjacent parts of Asia. Specimens have been 
brought from Smyrna, and others from the environs 
of Bakou, Its genera] colour above 1s olive or bronze, 
and two pale yellow lines run along each side of 
the trunk, separated by two series of black spots, 
which in young individuals are smal] and distinct, 
but blend more together in adults. All the under 
parts are white. 


Family CHALCID (CHALCIS, SAUROPIIIS, 
SCHELTOFUSIC, &c.). 


The Chalcide, or ‘ Cyclosaures” of Duméril and 
Bibron, comprise a series of forms presenting us 
with a gradual approximation, in external charac- 
ters at least, to the serpents. Some of them indeed, 
as Pseudopus and Ophisaurus, Cuvier places in his 
first section of the Ophidia, or Snakes; and the 
Amphisbeena at the commencement of the ‘ Vrais 
Serpents.”, Following the ‘arrangement of MM. 
Duméiil and Bibron, now generally adopted, at least 
as far as the principles go, we shall give the cha- 
racters, as detailed by them, by which the family of 
the Chaleidw are distinguished. The body 1s usu- 
ally cylindrical, extremely elongated or snake-like, 
sometimes destitute of limbs, and mostly with the 
limbs only little developed: there is in general no 
distinct neck between the bead and trunk, which 
Jatter imperceptibly merges into the teil. The skin 
exhibits traces of rings or of verticellations, and in 
most there isa fold of skin between the belly and 
sides; the head is covered with scutcheons or poly- 
gona] plates: the teeth are not implanted into the 
maxillary bones, but affixed to them internal mar- 
gin; the tongue is free, but slightly extensile, broad, 
and covered with filiform or with scale-like papilla ; 
it is notched at the point, and not retracted within a 
sheath. 

The group thus characterized is divided into 
Ptychopleura, which, besides being scaled, are dis- 
tinguished by a lateral fold of skin, and into Glyp- 
toderma,* with the skin apparently naked, divided 
into square or card-like divisions in regular order, 
and marked with circles at regular intervals; the 
skin of each card-like division Is ofa peculiar firm 
texture, as if tubercular. The cyes, nioreover, are 
destitute of eyelids. 

Among the Ptychopleura one genus only is en- 
tirely destitute of litnbs, namely, Ophisaurus, which 
would bea serpent were it not that there are true 
eyelids and an euditory orifice, while the jaws are 
consolidated, and the tongue not sheathed. 

In the genus Pseudopus there are only the rudi- 
ments of the hind-limbs. In Gerrhosaus, Trilobo- 
notus, &c., ‘he limbs are well developed, and there 
are femorsl pores. These are lacertine in their 
aspect. 

To the Glyptoderma belong the Chirotes, a snake- 
like rertile with only anterior limbs, a native of 
Mexicc, the Amphisbeenas, and the allied genus 
Lepidesternon, and Trogonophes, in which the teeth, 
as an exception, are implanted in the trenchant 
ridge of these. These are all destitute of limbs. 

We shall first attend to our examples of the 
Ptychopleura. 


” Glyptaderma, from ‘YAuwTos, sculptured, and Sepya, skin; 
Pt ychopleura, from arut, WTVXOS, a fold, and TAEupa, the side. 
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2190, 2191.—Taz Four-rozp Snaxe-Lizarp — 


cSearepe tetradactylus). In this snake-like Jizard 
there are four minute limbs, which are furnished 
each with four toes; there are femoral pores ; the 
head is covered above with plates; the scales of the 
upper surface are striated, with a small keel in the 
middle of each; there are six Jongitudinal series otf 
ventral lamell@; a fuld runs along each side. 

This singular reptile is a native of the southern 
districts of Africa ; its movements, as might be in- 
ferred from its figure, are completely serpent-like, 
but of its habits little is known. 

The top of the head is yellow, sprinkled with 
brown ; all the scales of the upper parts are yellow, 
with a posterior margin of brown; the sides of the 
mouth are white; two black square spots are be- 
low the eye, and two before the ear. Under parts 
whitish. Wath the two figures are shown enlarged 
views of the head and limbs. 


2192.—Tuk Anauins Lizarp 


(Chamasaura anguina). In the present genus the 
limbs are still more reduced, and aze mere stylets, 
terminating in a single toe. The body is covered 
with rhomboidal, carinated, and imbricated scales, 
producing a coarse rasp-like surface. The head is 
covered above with plates. This reptile is a native 
of southern Africa, and has been brought from the 
Cape of Good Hope. The general colour above is 
brown, with a narrow streak of yellow down the 
middle line, spreading over the sides, where it be- 
ae paler, and also over the under surface of the 
ody. 


2193,.—Tne Scnetrorusic 


(Pseudopus Pallasi’). The transition from the 
previous reptiles, with limbs imperfect and scarcely 
developed, to the present genus, in which there are 
no fore-limbs, and the hind-limbs are mere minute 
scaly appendages, is very easy. We have here a 
completely snake-like body, which is serpentine in 
all its movements; there are indeed the 1udiments 
of pelvic bones, as seen at Fig. 2194; aa, showing 
the rudiments of the hinder extremities, 

In this genus the tongue is thin and like an arrow- 
head, bifid at the point, and covered both with 
villous and also with large notched papillae. The 
teeth are strong, and the palate is furnished with 
them also, but they are there of small size. A deep 
furrow runs down each side of the body. The eye- 
lids are perfect. 

The Scheltupusic, which was first described by 
Pallas under the title of Lacerta apoda, measures 
about eighteen inches in Jength, and is of a reddish 
chestnut colour dotted with black. The iris is gold- 
en green, the pupil black. The young are greyish 
above with cross-marks of brown, whitish grey 
below. 

This serpent-like Jizard is a native of northern 
Africa bordering the Mediterranean, of the Morea, 
Dalmatia, and southern tiberia. Scheltopusic is 
the name given to it by the natives of the desert of 
Naryn near the Volga. Its favourite haunts are 
wooded valleys, and places covered with brushwood 
and thick vegetation, affording it secure conceal- 
ment. It feeds on insects, small Jizards, nestling 
birds, and chases its prey like a snake, darting along 
ina series of sinuous Aexares When alarmed it 
instantly ee beneath the dense brushwood and 
is lost. This species was found to be common in 
the Peloponnesus by the party conducting the ‘ Voy- 
age Scientifique en Morée.” The first discovered 
was observed basking in the rays of the vernal sun, 
and had evidently but lately emerged from its 
winter retreat. It was instantly attacked and killed, 


| but great was the surprise of ifs destroyers, who 
| supposed it to be venomous, when they found at 


destitute of poison-fangs. 

Subsequently many individuals were caught alive, 
and kept in rooms, where they soon became recon- 
ciled to the captivity, evincing a quiet inoffensive 
disposition, They wese fed upon hard-boiled eggs ; 
but on one occasion a captive scheltopusic got ac- 
cess toa nest of young birds, which it quickly de- 
molished, doubtless with considerable relish. 


2195, —-Ti« Giass-SNAKE 


(Ophisaurus ventralis). In this reptile we have 
not even the rudiment of limbs, but from:the points 
already referred to, namely, the presence of eye- 
lids, {he consolidation of the lower jaw, the auditory 
orifice, and the unsheathed tongue, snake-like as it 
is, it does not belong to the Opole There are 
several rows of palatal teeth. The maxillary teeth 
are simple 

The name of Glassy Snake (Glassy Fragile, Pen- 
nant) has been given to this reptile from its ex- 
treme brittleness, the slightest touch causing it to 
snap asunder. It is a native of Carolina and the 
southern provinces of North America, and its man- 
ners closely resemble those of the scheltopusic. It 
frequent spots abounding in vegetation, and feeds 


i on insects, small reptiles, frogs, &c. According to 
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2192.—Anguine Lizard, 
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2196 —Heads of Glass Snake, 
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2390 —Four-toed Snake-Lizard. 





9195 —Glrvse Suake 
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2193 —Scheltopuste, 





$194.—-Peivis of Scheltopusie 


9191.—Four-tesd Snake Lizard. 





8199. —<Cochia China Tropidophorus. 
$204,—-Bagra's [n poglossus, 
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2398 —Officinal Soink. 





0810.—Common Zouurus, 





2207.—Slow-worm. 





#20¢ —Common Seps. 





£201.—Officinal Scink, 
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Pepe pc a cea cao te : 
Catesby 1t appears earlier in the spring than any of 
the saakestriba: and is numerous in sandy woods, 

Fig. 2196 represents two heads of this nepere a 
and 4, of which the latter 1s depicted with the sin- 
gularly-formed tongue exposcd. 

The glass snake 1x subject to considerable varia- 
tions of colour; M. Bibron enumerates fou varie- 
ties; the first 1s marked above with altemnate 
longitudinal lines of black and yellowish, the under 
paits being white 

The second has the scales of the sides and neck 
black ; those of the uppel surface and tail brown, 
with aspot of black, and astreak of greenish yellow. 
The head 1s marbled with yellow on a black ground. 
nde parts white. 

The third 18 chestnut with white spots, almost en- 
tirely encircled by black, generally almanged in trans- 
verse bands; the sides we mony black, the edges 
of each scale bang more or Jess spotted wath 
whitish or reddish Under parts pale orange. 

The fouth 14 of a yellowish grey above, with a 
broad black median Ine from the back of the head 
to the end of the tail, while on the sides five more 
slender black lines alternate with white. Sides of 
the head and neck are mottled with white and 
black. 

Catesby desenbes the colouring as yellowish 
gieen, spotted with black above — The tail 1s longer 
than the body, and the head 1s very small “A 
small blow with a stick,” he observes, ° will cause 
the body to separate not only at the place struck, 
but at two or thee othe: eal also, the mus¢ les 
being atticulated ina singular manner quite through 
the veitebrie ” 

We shall now turn to the section Glyptoderma, 
the genesal distinguishing characters of which we 
have alieady detailed. 

We may here add that the mode in which the 
teeth are implanted vanes in this group. In most 
they are affixed by the side to the imternal face of 
the maxillary bones; m others they are fixed on 
the ridge o: summit of the bones, as in the genus 
Trogonophis. 
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2197.—THrm CHANNELLFD CHIROTES 


(Chirotes canaliculatus), Laccita lumbuicoides, 
Shaw; Chamesauia propus, Sclineide:, Bimanus 
propus, Oppel, Bipes canaliculatus, Bonnat. 

These singular animals, says M, Bibion, would be 
Amphisbienas, weie they not provided with a 
sternum and two foie hmbs— the only differences, 
in fact, by which the genera are distinguished + the 
body is nearly cylindiical, beg somewhat flattened 
on ifs under surtace, the head 1 of the same cu- 
cumference, the forme: having the muzzle and 
boideis of the mouth covered with plates, the only 

otfions of the animal where the shin 1s not marked 

y deprosgions, dividing it into httle quaduiateral 
compartments dispored in ings. The fore limbs, 
which alone exist, ave placed at a shot distance 
behind the head, and spring fiom the under surface of 
the neck , they ae short, modeiately robust, and te1- 
iminated by five toes, of which four are well deve. 
Joped, and armed with robust, curved, and pointed 
claws; the fifth 1s a simple scaly tubercle, destitute 
ofanml. Along the body, on each side, 15 a sont of 
suture descending fiom the shoulder to the ongin of 
the tail, at the lower part of the abdomen is a row ol 
amall pores. The tecth ae strong, conical, simple, 
and slightly curved backwaids, the nostrils are 
lateral, the eyc as very small, the muzzle arched, 
the tongue horny at the tip, and but little extensile 

This singular veptile is a native of Mexico, and 
measures eight o: ten inches in length. The colow 
of the upper suface is yellow, cach little square 
compaitment having a marh of chestnut, the under 
paits aie white. It was flist described by Pacépede 
under the title “Le Cannele ” With respect to its 
habits, they are most ow subterranean, ike 
those of the Amphisbeena , but on these pomty 
nothing appears to be definitely hnown. = bug 2197 
18 accompanied by a delineation im outline of the 
Head and one of the Paws. There are no eyclids. 


2108 —Tor Dusnay AMPHISBANA 


ater fulgnosay The genus Amphisbeena 
iffers from Chnotes prmempally in the absence of 
limbs; the head aud body are of uniform thickness, 
and the tail terminates bluntly, so that at a fist 
glance it 1s not very casy to distinguish between the 
hend and tail, moe expecially as the minute cyes 
are buued, and only to be detected through the 
horny plate that covers them, as little black dots, in 
which neither ais nor pupil 1s perceptible. Insome 
species, where the plates are more thick, they are 
scarcely to be observed. It 1s from this similarity 
ot the head and tail that the natives of South America 
considered this reptile to have two heads, one at 
each extremity; and that if it was cut in two, so fa 
from being killed, each distinct portion would con- 
tinue to jive, and that the two heads would mutually 
seek each other, and the bodies become reunited as 
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if nothing had happened. Stedman, in his * History 
of Surinam,’ says, Another snake which I observed 
here is about three feet long, and annulated with 
different colours, Itis called Amphisbeena, from the 
supposition of its having two heads: and the truth 
1s, from its cylindrical form the head and tat! so 
much resemble each other that the error is almost 
pardonable ; besides which the eyes are nearly im- 
perceptible. Thisis the snake which, supposed blind, 
and vulgarly said to be fed by the large ants (ter- 
mites), 13 1 this country honoured with the name 
of King of the Emmets, The flesh of the Amphis- 
beena, dred and reduced to a fine powder, 18 con- 
fidently administered as a sovereign and infallible 
remedy in all cases of dislocation and broken bones, 
it being very naturally interred that an animal which 
has the powe: of healing an entue amputation in ifs 
own case should at Icast be able to cure a simple 
hacture in the case of another” We may here 
observe that the term Amphisbena («u¢, utiinque , 
Beww, incedo), though the animal has not two heads, 
is correct, as it 1s capable of crawling with the head 
or tail foremost with equal facility 

The head of the amplusba na 1s blunt and short, 
and the muzzle 1:esembles a small arched beak 
sometimes it 15 10unded ; it 1s covered with plates, 
the skin generally 1» divided into quadiijateral com- 
partments disposed in cucles 1ound the body, and 
In some spceics & finrow runs down the middle of 
the bach, and also along each side. At the lower 
part of the abdomen 1s a range of pores. 

The specimens of amphisba na which we have seen 
alive were dull and inanimate, with no giace o1 
activity in their movements, they crawled slowly 
about, and, when handled, languidly twisted their 
bodies and opened them mouths, but made no 
attempt to bite, their appearance was far from 
being attiactive. One of these animals, kept alive 
some time since in the Gardens of the Zoological 
Society, took milk very fieely, and subsisted on it 
for six months. 

The Dusky Amphisbeena 18 a native of Brazil and 
Cayenne, where it bores in the soft earth lke a 
worm, working its way with considerable despatch ; 
it 1s harmless and inoffensive, living piuncipally on 
ants and their Jarvee and termites, and 1s often found 
in the mounds raised by these insects, or in their 
subterrancan habitations It measures neatly two 
fect in Jength, and the eyes are apparent as black 
dots Its general colour is dusky brown 

MM Dumeunl and Bibron enumerate ten species 
of amphisbsena, of which one 1s a native of Guinea, 
and one of North Afica, Spain, and Poitugal, the 
lest are American Besides, there are three species 
separated into a genus termed Lepidosternon, also 
nalives of South Ameuica. 


Family SCINCIDAE (SCINKS or SKINKS). 


The present family, ‘Les Lépidosauies” of Du- 
ménl and Bibion, presents us with characters dis- 
tinct from those of our Jast , but through a series of 
forms if also conducts us fo the scipents, the body 
becoming snake-hke, and the limbs disappeaung, 
till at Jength they are lost. The transition forms 
fiom the moe typical genera ae Lvesia, in which 
the limbs are reduced to little tootless appendages , 
one species is known, a native of India Scelotes, 
mn which there are no anteio: jimbs, and the pos- 
teriot are divided into two small toes, one species 
(Sc Linn, Bibron , Angus brpes, Linn ) 1s known, 
if is a native of South Afica, Hysteropus (Bipes, 
Cuv ), presenting us with one species, of snake-like 
form, a native of New Holland, it has two rudi- 
mentary posterto. limbs, in the shape of little flat 
appendages In the Pygopus Canococca, a snake- 
hhe ieptile of South Ameiica, there are only rudi- 
mentary hinder limbs as in the picceding—minute 
flattened appendages We then come to the genera 
Angus (Blindworm), Acontias, and Typhlops, in 
which the limbs have disappeaed, and the figure 1s 
suipentiiorm To the general character of che 
Sauna the Family Scincid# adds many pecuhar- 
ths = The head 1s covered with large plates, of an 
angular figure, with the edges fitting together, the 
body, generally, 1s Glad in scales of vanable size and 
lurm, resembling a coat of mail, and atranged in 
quincuncial order, and oveilapping each other hhe 
the pointed or rounded tiles of a roof, o1 like those 
ol a pal or of other osseous fishes. The tongue 
1s free, fleshy, rather flat, notched at the tip, and 
covered by scaly papillw: the abdomen is cy- 
lindiuecal, without lateral folds, and clad with scales 
usually attanged in the same manne: as those of the 
bach There ts little or no distinction between the 
nech and body. We may hete observe, with respect 
to the large angular plates of the head, that they do 
not occur in the Chameleons, the Geckos, Iguanas, 
or Vaians, but are met with in the Teides, the true 
lizards, and the Chaleide ; but, then,in the Teidwe 
and tiue lizards, the scales of the under parts are 
e'rafized differently to those of the back ; and in the 
Chalcide, the scales are not only disposed so as to 
form circles or transverse bands, but a Jateral fold is 











origin of the tail, The 


short, and 


carried from the head to the 
limbs 0 me pence ween — 
genera e whole surface o n 

and polished. This group is found ray the eoth 
arid districts of the hot and temperate regions ort 
every portion of the globe: Europe, indeed = 
sesses but a limited number of species, which. be 
it observed, are not restricted in therr Beographical 
range to that quarter of the globe, but are far a 
widely distributed. The greatest number belop Ai 
Australia and the Polynesian Islands, e may oe : 
direct our attention to some of the forms of this ¢ ' 
tensive family. a 


2199.—Tnx Cocuin-Cuina TRopipopnoris 


(Zhomdophorus Cocincinensis, Bibi.) J, 
Cocincinensis, Cuv. ; Tropidosaurus sepa Gn : 

In the genus zopeopnons the tongue 1s notched 
and squamous; the tecth are simple and eylind:ical 
noue are palatal , the auditory o1ihves are closed by 
a ympene membrane, the feet are all five-toed 
and armed with slightly-compressed claws; the ta;| 
is compressed and keeled; the scales of the upper 
parts are Jozenge-shaped, each having a raised 
median carnation, prolonged into a point belind 
The species figured 18 a native of Cochin-China. 
Its general colour above 1s yellowish brown, with a 
tinge of olive, crossed with deep brown bars in the 
form of the letter X, in succession. The tail 1s 
spotted, the flanks present a row of white dots 
under parts white. Letter a, represents the head 
viewed from above; , the head in profile, with the 
mouth open to show the tongue. 


2201, 2202.—Tue OrricinaL Scinx 


(Seincus officinalis). El Adda of Biuce; Skink 
Shaw’s Barbary. Z«:y7%s or Zerynds of the Greeks — 

In the genus Seimcus the tongue 1s notched and 
scaly; the teeth are conical, simple, and blunt; 
there are teeth on the palate, which 1s longitudinally 
grooved; auditory onfices operculated; muzzle 
wedge-shaped ; limbs four, with five toes on each; 
tail conical and pointed, general scaling smooth, 
glossy, and fish-like, 

The ofheinal Seimk, of which there are three or 
four varieties, is a native of Arabia, Northern Africa, 
Egypt, Syua, and Abyssinia. It occurs also in 
Senegal. 

In the 16th century this lizard was generally be 
lieved to be endowed with wonderful medicinal vir 
tues, and consequently was an object of commerce, 
it was one of the most appioved remedies in cases of 
debility, and was regarded as an intallible renovator 
of @ shattered constitution ‘Ihis supposition 1s of 
very ancient date , for Pliny states that these Scina 
were imported into Rome in a salted state (as Belon 
says they were in his time, 1551), and that their heads 
and feet were taken in white wine. He also cites 
Apelles as an authority for their efficacy in the case 
of wounds inflicted by pomwoned arrows. We need 
not say that this Jizard no longer maintains a place 
amony the articles of the materia medica, Indeed, 
in Egypt and Arabia its reputation is gone. M 
Alexandre Lefebvre, who collected, says M. Bibron, 
& number of individuals of this species during an 
excursion 1n 1828 into the oasis of Bahieh, informs 
us that this lizard ‘1s met with on the hillochs of 
fine light sand which the south wind accumulates 
at the foot of the hedges which border the cultivated 
Jands, and of the tamatisks which strive to vegetate 
on the confines of the desert. There 1t may be seen 
franquilly basking in the 1ays of a buimning sun, or 
chasing trom time to time the Graphyptem, or other 
coleopterous insects which pass within its range. 
It runs with considerable quickness, and when me- 
naced buries itself in the sand with singular 1a- 
pidity, excavating in a few instants a burrow of 
many fect indepth. When taken it endeavours to 
escape, but beyond this neither attempts to bite, nor 
to defend itself with its claws ” 

In all specimens of this reptile the Jower and 
lateral parts of the head, body, and tail are silvery 
white, more or Jess pwe. ‘Ihe upper surface varies 
inmarkings M. Bibion enumerates the following 

Var.a—Gencial colour of the neck, back, an 
tal, yellow, or clear silvery grey, mixed with brown 
or blackish, which forms great spots dilated trans- 
versely, most fiequently putting onthe shape 0! 
transverse bands, the number of which 18 commonly 
seven or eight. 

Var. b.—A_ yellow tint spread over the surface of 
the cranium. Neck, back, and a great part of the 
tai) chestnut-brown, sprinkled with very smel 
obscure whitish spots, two or three on each scale 
Across the back five or six large white bands, w1! 
an uregularly-dilated black spot at each of their 
extremities. These spots are not aituated on the 
back, but on the most elevated part of the lateral 
regions of the trunk. 

Var.c—All the scales of the neck, back, and 
firat half of the upper surface of the tail silvery 


i Ber widely radiated with white, with one or two 


rown spots on the posterior border of the radiations. 





In Fig. 8202, 2 exhibits the fo 
tie seen from above. 
2908.—T#m Capisteatep SrHEnors 


. capistratus), Head of. 

(Sphen are only the head of this singular Jizard, 
which, a8 far as 18 ascertained, appears to be re- 
stricted to Egypt, where, according to Lefebvre, it 15 
very common In the oasis of Bahrieh, at Labou, 
Quast, and Bahoueit, and is to be seen in abun- 
dance on the ridges of oa eed at the foot of 
hedges, and about the ruts o the miry roads of vil- 
Jazes It burrows so superficially that the slightest 
disturbance made by the feet of the passer-by lays 
open its retreat. It 1s very active in its movements, 
put when captured does not attempt to bite. It 1s 
a very remarkable c1cumstance, that an embalmed 
sndividual of this species Was found by M Letebvie 
himself in the environs of ‘Thebes. This he gave to 
M Cocteau, who diew up an interesting memorr, 
which he was about to publish when death inter- 
rupted his Jabours. It 1s, however, given by MM. 
Duméil and Bibron. A similatly embalmed Sphe- 
nops is in the Egyptian Museum of the Louvre. 


9904.—Saara’s Drreoa.ossus 


inoqlossus Sagre), Wead of. 
a fie end of this scincoid lizard so as to 
show the form of the tongue cleft at its apex, and 
covered above with papilla like little scales 

This reptile 1s a native of Cuba, where it was dis- 
covered by M Ramon de la Sagta. It lives in cool 
and humid places, where the soil 1s hght, and 1s 
extremely quick and active in its movements Ne- 
ther in this nor the genus Sphenops are there any 


palatal teeth. 
9903 —Tur MAaBouyva 


(Gongylus ocellatus). The ocellated Scink, Ma- 
bouya Scink of Shaw; Tilqua of Malta, Giff, 
‘Animal Kingdom,’ Cuv ; Lacépéde’s Gallywasp, 
Gray , Scincus ocellatus, Meyer. 

This little scincoid Jizaid 1s found along the shores 
of the Mediterranean, and 15 common im Sicily, 
Saidinia, and Malla, it oeciis also in Egypt, and in 
the Island of Tenemffe Diy and slightly elevated 
spots are its favourite abodes, and it conceals itself 
infhe sand ot under stones. Its food consists of 
insects, which it seizes after the manner of the tiuc 
lads; and though its {foim does not promise much 
agility, it) movements are quicker than might be 
expcted When caught, it does not attempt to 
Inte, but merely struggles to escape. It 15 subject 
to great vanation of colouing, but 1s generally 
muked above by ocellated spots of black with a 
yellowish centre. 


206.—Tne Common Srps 


(Sens chalcides). Seps tiidactylus, Gerv., Gray, and 
others 

In this form we see a decided approximation to 
the limbless groups of the prescnt family the body 
is clongated and slender; the limbs are very short 
and small, and furnished with only three minute 
tues, the under eyelid 18 transparent ; the teeth are 
simple, none on the palate , muzzle conical , tongue 
flat squamous, notched at the point 

This smooth se:pentiform s¢ink 1s found in the 
south of Fiance, in Italy and Spain, in the islands 
of the Mediterranean, and on the Mediterranean 
shoes of Afiica. It hives on worms, little snails 
and slugs, spiders, and all sorts of insects. It 1s 
viviparous, like our viviparous lizard o1 the slow- 
Worm, 





9907.—THE SLOWWORM 


(Anguis fragihs). Blndwoim, Head of. 

The Slowwoim, as a type of the genus Anguis, 
may be thus charactenized —Body and tail cylin- 
drical and obtuse, all the scales smooth, glossy, 
Imbneate, nearly equal on the upper and under 
pats, head covered with nine large: plates; limbs 
reduced to mere rudiments beneath the skin; the 
mouth 1s small; the teeth minute, none on the 
palate, the eyes are small but brillant. 

Ihe slowworm 1s found over the greater part of 
Emope and the adjacent parts of Asia; and it 1s 
common in many parts of England, frequenting 
COpses, orchards, old mouldering walls, and banks, 
where it delights to bask in the sun; itis a@ sluggish, 
timid creature, and when handled, even oughly, 
seldom attempts to bite; if it does, 1ts Jaws aie too 
small and feeble and its teeth too minute to inflict 
& wound ; scarcely indeed does 1f make any Impice- 
Son, and the opinion that it 18 venomous 1s as ab- 
aur as it as erroneous. Let those who believe it 
put it themselves to the test, examine the creature’s 
teeth, tiy their effect on any small animal, and not 
Bive up their common sense to the assertions of the 
ignorant, 

According to Latreille, the food of the slowworm 
Consists of worms and beetles, to which it adds frogs, 
Wall rats, and even toads; but this 1s a mistake: 
the wo mouth of the slowworm is incapable 
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eeds to some extent, perhaps, on insects, but 
more particularly on worms and slugs, especial! 


guif a 
the little viviparous lizard ; 


the latter; as was witnessed by Mr. George Daniel, 
whose account of the habits of the blin worm, In 
Mr. Bennet’s edition of White's ‘ Selborne,” 18 ver y 
interesting. ‘‘A blindworm” he writes, “ that I 
kept alive for nine weeks, would, when touched, 
turn and bite, although not very sharply ; its bite 
was not sufficient to draw blood, but it always re- 
tained its hold until released It diank sparingly of 
milk, raising the head when drinking. It ted upon 
the little white slug so common in fields and gare 
dens, eating six o: seven of them one alter the 
other, It invariably took them in one position. 
Elevating its head slowly above its victim, it would 
suddenly seize the slug by the middle, in the same 
way that a dog will genetally seize a rat by the 
Joins. It would then hold it thus sometimes for 
more than a minute, when if would pass its prey 
though its jaws, and swallow the slug head foie- 
most. It refused the larger slugs, and would not 
touch either young frogs or mee. Snakes kept in 
the same cage took both fiogs and mice, The 
blindwoim avoided the water, the snakes on the 
contrary coiled themselves in a pan contaiming 
watcr which was put into the cage, and appeared to 
dehght init) The blindworm was a remarkably 
fine one, measuring fifteen inches in Jength, 1t cast 
its slough while in my possession , the skin came oft 
In separate pieces, the peeling of the hcad being 
completed the last’ In a state of naturc, however, 
the cuticle, as in the snake, is shed in one entne 
everted piece. We have alluded to the brittleness 
of the tail of the viviparous lizard = the same buittle- 
ness characterizes the whole body of the slowworm 
When alarmed o1 initated, 1t forcibly contracts all 
its muscles, and breaks asunder upon the slightest 
attempt to bend it, or a trifling blow. It was trom 
this cicumstance that Linneeus gave it the name of 
fraglis Like the othe: reptiles of our island, the 
blindworm hybernates, making a burrow under de- 
cayed masse of vegetation, in the soft earth, wok- 
Ing its way to a considerable depth, the glossy 
smoothness of the scales facilitating its passage = In 
such bunows, Latieidle assures us, it Usually hives, 
coming up for the purpose of breathing, when it 
raises Its head out of its hole, ready to retieat on the 
appearance of danger  Lven in the winter it somc- 
times does this, though suow may be on the ground, 
if the sun be shining with a warm though transient 
gleam We have offen in summer seen if bashing 
in old hedge-1ows, and about crumbling old walls 
it 1s casily captured 

Asis the case with the viviparons jizaid and the 
viper, the slowworm produces living young, the cz,rs 
being hatehed just previously to the buth of she 
Offspring they enclosed. This takes place in June 
o July. The young vary fiom sia to twelve in 
number, and when first born are not two inches 
long, they soon, however, become active, and cicep 
about in search of minute slugs and worms 

It is fiom the smallness of its eyes that this rep- 
tile has received the name of blindworm, they me, 
however, bight and quick, and dcitended by move- 
able eyelids, the minute teeth are slightly hooked, 
the tongue is 1ather broad, not very fice, nor bihd, 
as in the snake, but meicly notched at thetip The 
general colom is lustrous silvery grey with a tinge 
of brown ; a dark Jine runs along the spine, and ob- 
sctue lines o: rows of spots ae cained down the 
sides, there 15, however, considerable variety. The 
under parts are of a blush black, with white reticu- 
Jations = The young are of a pale yellowish giey 
above, black beneath, there 1s a little black dot on 
the top of the head, and another at the back of the 
head, whence a natow black line is continued down 
the spine 

The adults measure fiom twelve to fifteen inches, 
but the proportionate Jength of the tail part vanes, 
sometimes being not halt the length of the body, 
sometimes nearly equalling it. This difference may 
11a great measure depend on sex, for in the lizards 
the body of the female 1s proportionally longer 
than that of the male. 


9908 —Tinn Paintip ACoNTIAS 


(Acontias meleagris), Angus meleagus of Gmelin, 
Shaw, and others , Javelin Snake. 

Refening to Fig. 2209, @ represents the head as 
secn from above, b, the same im profile, c, the same 
with the mouth open to show the tongue 

In the genus Acontias the muzzle, which 1s coni- 
cal, 1s sheathed in a large single case or horn 
mask, on each side of which open the nostils; the 
tongue 15 flat, arrow-headed, squamous, and scarcely 
notched at the tip; teeth small, blunt; none in the 

alate. There 1s only one eyelid, namely, the 
ower, The tail is blunt. Scales smooth; limbs 


none. 
The Painted Acontias, which is allied to our 
blindworm, which it resembles 1n habits, is & native 
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of South Africa, and is very common at the Cape of 
Good Hope. 

The general colour of this reptile 1s chestnut- 
ated ie merein of every oe being of a very 
ight yellow, producing a prettily mottled appear- 
ance. The abdomen ‘4 wiiite. a a 


2210,—Tuz Common Zonvurus 


(Zonurus griseus), Coidyle Lizard, Shaw: Cordylus 
griseus, Cuv. 

In our notice of the ptychopleurous chaleide, we 
omitted this singular reptile, which 18 a native of 
South Afiica and Senegal. The genus 1s thus de- 
fined by Mr Gray —Form lizard-hhe, tympanic 
membrane exposed, legs four. Femoral pores dis 
tinct, head depressed, broad behind . supa oibita 
nae expanded ‘Tail depressed with whails of 
aige square-keeled spinous scales Back with 
keeled subspinous scales, those of the unde: surtace 
smooth. ‘Toes five on each foot The tongue 1s 
ar1ow-hoad shaped , free anteriorly, scarcely notched, 
and velvety No teeth on the palate. 

In this hzaid the head 1s covered with large 
dead, the scales of the upper surface are quadii- 
ateral, shghtly ambiicated from without mwards, 
forming close tiansveise bands ; a furrow runs along 
the lowe: region of each side, 

This species, the rough sealed Cape lizard of 
Petiver, 1s very common at the Cape of Good Hope 
It vanes in colom, but is generally yellowish on the 
bach, sides, and tail Ihe outcr parts are white, 
The general jorm is thick and depressed, and the 
limbs are robust. It i» not very rapid in its move- 
ments. 

Betore leaving the Sauna we must advert to some 
extinct forms, which at some 1emote epoch tenanted 
ow globe, realizing the wildest dreams of poetic 
Imagination, and forcibly impress upon ow minds 
the fact of the great difference between many beings 
which once enjoyed Ile and light, and those which 
after the lapse of ages occupy the places. We 
shall fist diaw attention to the Pterodactyles. 
‘Those extraordinary animals, which were regarded 
by Blumenbach as birds, and by Professor Heimann 
of Strasbuig as intermediate between mammalha 
and bus, were asccitained by Cuvier to belong to 
the Sauna, or reptiles and his views have been 
sincc amply confiumed =“ They are,” he says, * :ep- 
files, of which the prneipal characters are a very 
short tail, a very Jong neck, the muzzle much elon- 
gated and armed with sharp teeth, the Iczs also 
Jong, and one of the tocs of the antenor catiemity 
excossivaly clongited, having probably served fo 
the attachment of a membiance adapted tor support- 
ing them inthe an besides this there are fou (or 
thice) otha tues of the ordinary size, terminated by 
hookcd claws” The remains of these strange 
bangs oecur in the hthomaphie hmestone of the 
Jura formation at Aichstadt and Solenhofen, in the 
has of Tyme Regis, and the oolite at Stonesteld, 
Bang, &e With them a: mixed the remains of 
fishes, Crustacea, and Jarge insects, as ibellule: and 
coleoptara = Laght species are ascertamed, varying 
in sive from a snipe to that of a cormorant, viz., 
Pt longnostius (Solenholin) P Brevirostis (Solen- 
hofen), P  crassuostis (Solenhofen), P  medius 
(Munster), P. Munster (Solenhofen), Po macionyx 
(lyme Regis, and Banz in Germany), P giandis 
(Solcnhofen ’), and P Bucklandi (Stunesfield) 

Our pictonial spcaimens are P, Jongnostius, P, 
bieviostiis, and P ciassuostus, 


2211.—Trxe Lone-MuzzLtep PrreropacryLe 


(Pterodactylus longuostris) In all these Pterodac- 
tyles af will be observed that, while the head asa 
whale 1s very large in propottion to the body, the 
ciantal cavity is very contacted, fhe orbits are 
Jaige, and extensive facial apertures ov hollows 
diminish much from the weight of the muzzle In 
all the neck as very Jong, but particularly m= the 
present species, the vertebra being very clongated 
individually, with the exception of the first. two, 
At the same time they aie stiong, and the head, 
nech, and yawswer no doubt moved by voluminous 
muscles The length of the Jaws armed anterior! 
with sharp tecth 1s extraordinary, the lower jaw is 
slender, The vertebral column of the back and Joins 
1s stout, the tail short, and the abs siender. =“ hig 
species equalled a woodcock in size, but the extent 
of ifs wing-membranes, from the length of the outer 
finger: of the fore-limbs, must have been very gicat, 
and it may easily be imagined what foice of muscle 
was requiued foi agitating them. 


29]2 —Tue Snort-Muzztep PreropactTyLE 


(Pt brenrostris) — In this small species the muzzle 
is short, and bird-like in its outline, which resembles 
that of the head of a goose, and the neck i» accord- 
ingly abbreviated. 


9213,—Tuze Tuicx-Muzzizp PreroDACTYLe 


(Pt. crassirostris). In this species the muzzle 1s 
moderate and thick; the head exceeds the aes in 
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2314.—Thick-muraled Pterodactyle : restored. 


2311.—Long-muzzled Pterodactyle. 
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9212.—-Short-mazzled Pterodactyle, 
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9290.— Postion of Lower Jaw of Megalosaurug, 
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length, which consists of enormously stout vertebrm, 
exceeding those of the back; indeed the body seems 
disproportionately small to the volume of the head 
and neck; but the anterior limbs are very long, the 

aws large, and the a bad for supporting the mem- 
brane greatly developed: and no doubt, when this 
membrane on each side was unfolded, it advanced 
so as to prevent the animal from necessarily droop- 
ing the head during flight, and thus maintained the 
balance of the body. Fig. 2214 is a delineation of 
this species, as restored by Dr. Goldfuss. 

Dr. Buckland remarks that in one species (the Pt. 
macronyx, from the lias af Lyme Regis) there is 
an unusual provision for giving support and move- 
ment to a large head at the extremity of a long 
neck, by the occurrence of bony tendons, runuing 
parallel to the cervical vertebra, like the tendons 
that pass along the back of the pygmy musk-decr, 
and of many birds, This provision, he observes, 
does not occur in any modern lizards, whose necks 
are short and require no such aid, 

With respect to the habits and food of these flying 
lizards—these adiial sauria-—we can only form a con- 
Jecture. Dr. Buckland thinks it probable that, be- 
sides having the power of flight, they might be ca- 
vable of swimming also, as the Rousette bat of the 
island of Bonin (Pteropus), and that the larger spe- 
cies might possibly have fed upon fishes, darting at 
them as they rose to the surface and carrying them 
away ; the smaller were probably insectivorous, He 
adduces the size and form of the hind foot, and also 
of the leg and thigh, to show that the Pterodactyles 
had the power of standing firmly on the ground, 
where, with their wings closed, they possibly moved 
after the manner of birds; and that they could also 
perch on trees and climb on rocks and cliffs, with 
their hind and fore feet conjointly, like bats and 
lizards. 

Contemporary 





with these strange monsters — 
“ chimecre: dire”—were monstrous ichthyosaui and 
plesiosauri ploughing the waters, while on the shore 
crawled gigantic crocodiles and tortuises, and huge 
crustacea. 


9215,.—Camrrr’s MosaASaAurus 


(Mosasaurus Camperi). Wead fossil. In the cal- 
eareous hills of the valley of the Meuse near Maes- 
tricht, in the upper chalk in England, and also in 
the green sand of Virgima, occur the remains of a 
huge aquatic hzard, the head of which in many 
ointa resembles that of the Varans (Varanus 

ersem) of the present day, but had teeth im the 
palate (pterygoid bones) as well a» in the jaws, like 
the iguanas. This gigantic reptile, the remains of 
which have been by some mistaken for those of the 
whale, appears to have succeeded the ichthyosaun 
and -plemosauri, as the tyrant of the waters, its re- 
mains occurring in strata posterior to those in which 
the bones of these later reptiles are imbedded. It 
exceeded twenty-five feet in length, and was ex- 
pee! formed for cleaving the ocean with wonder- 
ul rapidity. The tail was compressed laterally, 
high and deep, in the vertical direction, and with 
this huge oar it lashed vigorously fiom side to side, 
sculling itself onwards. Instead of legs, 1t had four 
Jarge flippers, Jike those of the plesiosaurus, and 
could therelore dive and mount again to the surface 
with the utmost ease. The ball-and-socket union of 
the vertebreo forming the spinal columr allowed the 
utmost flexibility of movement, and thus was it or- 
gamzed fora life of aquatic rapine, destroying the 
largest fishes with a snap of its tremendous jaws. 
Tne head measures four feet in length; that of the 
largest living Varan five inches. 


2216, 2217, 2218, 2219.—Simmenina’s Grosaurus 


(Geosaurus Semmeringii). Fossil bones. 

The remains of this reptile were found in the 
canton of Meulenhardt (near Mannheim) at the 
depth of ten feet, and at a little distance from the re- 
mains of a crocodilus priscus, by Jabourers em- 
ployed to work the mines of granular iron which 
fill the fissures of the calcareous schist. Near 
these relics were the shell of an ammonite, fragments 
of a bluish shell, and a great gr iee of small scales. 
Qther fragments of this reptile have been found in 
the Solenhofen slate, and we believe in America 
ie of the green sand, New Jersey). This species, 
though allled to the preceding, differs in dental 
characters; and the orbit presents us with bon 
lamina, which belonged either to the upper eyelid, 
or, as is more probable, to the sclerotic coat of the 
eye, a structure occurring in the recent varans, but 
not in crocodiles. It appears to have measured 
qwvelve or thirteen feet in length. Fiy 2216, a andb 
represent pait of the head, which has been com- 

ressed; some of the sclerotic plates are still visible 
within the orbit, at d. Fig. 2217, c, de, teeth which 
had preserved their shining, hard, and brown enamel. 
Fig. 2218, a portion of the vertebral column, with 
fragments of ribs, &c. Fig. 2219, g, another portion 
of the vertebral column. also with fragments of ribs 
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2220.—Tue Mrca.osaurus. 


Portions of the Jower jaw. The remains of this 
enormous reptile have been found in ‘the oolitic 
slate at Stonesfield, the ferruginous sandstone of 
Tilgate Forest, and the oolite of Normandy. No 
entire skeleton has been discovered, but the frag- 
ments preve its colossal diniensions; and the struc- 
ture of its teeth that it was carnivorous. The 
thigh-bone of an individual, formerly in the colleo- 
tion of Gideon Mantell, Esq., and now in the British 
Museum (from the Tilgate Forest), measures more 
than twenty inches in circumference, equalling in 
magnitude that of the largest elephant. Hence, if 
the total Jength of this reptile was in proportion to 
the Jength of 1ts extremities, it must in height have 
equalled our largest elephants, and have fallen but 
little short of the largest whales in length ; making, 
however, every deduction, it would not have mea- 
sured Jess than sixty or seventy feet. To such 4 
reptile our hugest crocodiles are mere pigmies. 
Thigh-bones of smaller individualy are in the mu- 
seum of Oxford. Of these the largest is nearly three 
feet in Jength, and ten inches in circumference at 
iis smallest part. ence, calculating according to 
the ordinary standard of the lizard families, the in- 
dividual when alive could not have been less than 
from six to seven feet high, nor than forty feet long. 
The teeth of this animal were compressed, sharp, 
and arched backwards, with the edges finely denticu- 
lated; the germs of successive teeth (those taking 
the place of such as are worn out and fall) are in 
distinct sockets by the side of their antecessors. 

Fig, 2220 represents, a, the anterior extremity of 
the right lower jaw seen from the inside; b, the same, 
presenting its outer side, Fig, 2221 shows the tooth 
ot Megalosauius, two-thirds the natural size. The 
dotted lines indicate the conical cavity containing 
pulp, within the root of the growing tooth, a is a 
transverse section, showing the compressed form, 
rounded back, and sharp cutting edge anteriorly. 


2222.—-Tne IcurHyvosaurus 


(Achthyosaurus communis). lt is in the lias and 
oolitic formations that the remains of the Ichthyo- 
sauri, or fish lizards, abound. They have been found 
clnefly in the has at Lyme Regis; but, according to 
Dr. Buckland, they exist along the whole extent of 
this formation throughout England, from the coasts 
ol Dorset, through Somersetshire and Leicestershire, 
to the coast of Yorkshire. They are found also in 
the has of France and Germany. The range of the 
genus Ichthyosaurus, says Dr. Buckland, ‘seems to 
nave begun with the Muschelkalh, and to have ex- 
tended through the whole of the oolitic period into 
the crestaceous formation. The most recent stratum 
in which any remains of this genus have been found 
is in the chalk marl at Dover, where they have been 
discovered by Dr. Mantell. I have found them in 
the gault, near Benson, Oxon.” The general form 
of this extraordinary animal may be easily under- 
stood from a survey of the skeleton as restored by 
Conybeare, Figs. 2222 and 2223, compared with Fig. 
2224, the skeleton merely cleared from the has in 
which it was imbedded. Some of the largest of these 
aquatic reptiles must have exceeded thirty feet in 
Jength. Let us suppose a grampus, with a sharp 
muzzle, with four bivad paddles, and a long tail 
laterally compressed, deep and high, forming a 
caudal fin for lashing the water from side to side, 
large eyes, and tremendous jaws, and we have a 
tolerably faithful hkeness of this tenant of the an- 
cient seas. The whole organization of the skeleton 
demonstrates that the habits of the Ichthyosawus 
were exclusively aquatic. The muzzle is elongated 
and pointed, and the teeth, amounting to one hun- 
dred and eighty in some specimens, are set in a fur- 
row of the jaws, and their succession is managed, as 
in the crocodile, by “the young tooth budding up 
at the base of the old tooth, where, as it grows, its 
pressure sets the absorbents at work; the base of 
the old tooth is thus partially removed, and as the 
new tooth advances, 13 finally displaced to make 
100m for its more efficient successor.” The nostrils 
aie placed pee anterior to the orbits, in which we 
observe still remaining the osseous sclerotic ring, 
composed of distinct portions, placed in regular 
array. The eye was extremely large; and we can 
Imagine how it glared with ferocity as the monster 
darted towards his prey. Tremendous must have 
been the snap of the jaws when the animal seized 
his victim, and as they are Jong and slender, some 
liability to fracture, from the mere force of the 
muscles producing their sudden and forceful col- 
lision, might not unreasonably be expected; indeed, 
as Dr Buckland well observes, a definite provision 
Is made against this in the lower jaw, each ramus of 
which consists of six pieces of unequal length, 
placed together on the same, principle as the plates 
forming the steel springs of carnages; they are 
most numerous and strong at the portion of the jaw 
wiere the greatest strength is required to be exerted, 
where in fact the main stress is, and are thinner 
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and fewer anteriorly. This, arrangement : 
seen on the uppermost skull, Fig. , and in Ae 


sketch of the lower jaw, Fig. 2226. 
The neck is short, and the vertebral column ve 
peculiar; it consists of more than one hundred yo;. 
tebra, which, instead of resembling those of saurian 
reptiles, are formed on the type of those of fishey 
they are, in fact, concave anteriorly and posteriorly 
and were doubtless filled bya thick fluid, and bound 
together by elastic capsules. ‘The sauroid type» 
observes Dr. Buckland, ‘is here departed from, < 
favour of a conformation demanded by the habits 5; 
the animal.” It is further noticed, he adda, by Sir 
E. Home, that the annular part of the vertebra 
\aaraene the spinal cord above) is neither conson- 
ated with the body of the separate bones as In 
quadrupeds, nor connected by suture asin crocodiles, 
but remains always distinct, being articulated bya 
peculiar joint resembling a compressed, oval, bal]. 
and-socket joint; and Mr. Conybeare observes that 
this mode of articulation co-operates with the cup- 
shaped form of the intervertebral joints, in Riving 
flexibility to the vertebral column, and assisting its 
vibratory motions ; for, had these parts been conso- 
lidated as in quadrupeds, their articulating processes 
must have jocks the whole column together, so ay 

to render such a motion of its parts impossible, 

Every one knows that the spinal column of a 
recent fish maintains itself straight (when removed 
from the animal), and has a certain degree of springi- 
ness, or elasticity, by which, when bent, it returns {to 
the same form; this results from the form of the 
vertebra, the elastic capsules binding each to each, 
and the presence of the fluid which fills their cup- 
shaped cavities; it is very probable that in the 
Ichthyvsaurus the same character prevailed. 

Fig. 2227 represents the sternal arch and anterior 
paddles of this animal, in which it will be seen how 
provision 1s made for the strain of the Jatter, while 
ieasling the rolling waves; at the same time the 
broad surfaces of the clavicles, besides adding tothe 
strength of the chest, afford an ample and solid 
surface for the attachment of powerful muscles, 
The blades of the paddles, if we may use the 
expression, consist of polygonal bones disposed in 
regular order, exhibiting a tessellated surface. 

It is however, not only the external form and 
gencral habits of this being of an antique world that 
the anatomist has the means of ascertaining ; he has 
also data fiom which he can deduce many important 
inferences with respect both to the internal structure 
and the nature of the food; indeed, the fossilized 
contents of the abdominal viscera, termed Coprolites, 
are often found in abundance between the mbs; and 
without entermg into details, we may observe that 
the alimentary canal must have been very analogous 
to that of the sharks of the modern ocean: these 
coprolites consist principally of the scales of extinct 
fishes, and chiefly of those of a species (known in a 
fossi] state) termed Pholidophorus limbatus; these 
scales are not only found in most of the coprolites, 
but dispersed throughout the entire region of the 
nibs. Fig, 2228 shows the ordinary form of the 
coprolites: @is a magnified scale of Pholidophorns 
lhmbatus imbedded therein (internal surface) ; 8, the 
external surface of the same. 

With respect to the tegumentary covering of the 
ichthyosaurus, we may conclude, from the absence 
of plates or Jarge scales, or the impressions of such, 
in the lias, that it was simple and naked, resembling 
that of the grampus and other cetaceous animals. 
Thus then, fiom the beds of Jias in which they have 
been entombed for ages, have the relics of these 
aquatic sauria ‘been summoned by the labours of 
the geologist to give evidence of events that passed 
at the bottom of the ancient seas in ages long pre- 
ceding the existence of man.” They tell of seas 
over which the canoe of the savage never floated, 
yet teeming with life; of a system of warfare and 
destruction in which man took no part ; of alterations 
on the surface of our planet, themselves being the 
historic monuments; of changes in the forms of 
organic existence; of races commencing, spreading 
far and wide, and then blotted out of the catalogue of 
living things. This is no dream of fancy, no theory 
based upon an unstable foundation; the proofs are 
abundant, and such as to force conviction. We may 

icture to ourselves the huge ichthyosaurus plough- 
ing the billows, driving the shoals of fish before 
him, pursuing them with unrelenting pertinacity, 
and thinning their numbers; we may picture him 
cruising about the mouths of rivers, and scattering 
terror in the finny hordes around; but a change has 
taken place, and the ploughman drives his team 
where the ichthyosaurus, entombed below, once 
revelled mn his might. 

Ten distinct species of chthyosaurus are recorded 
by Professor Owen, viz.: Ichth. communis, Cony- 
beare ; intermedius, Con. ; platyodon, Con. ; conchi- 
odon Owen; latifrons, Kinig; latimanus, Owen; 
thyreospondylus, Owen; trigonus, Owen; tenul 
rostris, Con. ; and acutirostris, Owen. 

This admirable anatomist, comparing the paddles 


pxtinct Savatans.] 
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liosaurians,* as they are termed, with 
eet the osteoen, comments on the development 
i the clavicles, and of the sterno-clavicular and 
° srncoid arches in the former, an apparatus which 
' nid enable the animals, if stranded, to raise them- 
ven up and regain the water, like seals, which the 
eclaped cannot do; and he adds, “ Doubtless the 
anterior paddles might be subservient to locomotion, 
ea only in the water, buf on land ; that when 
apphed to the resisting soil, they might react with 
due force upon the trunk. It is very conceivable 
that the ‘ehthyosaurus, like the crocodile, may have 
come ashore to sleep, or to deposit its eggs, sup- 
soaing them to have been oviparous, as the sum 
of their analogies deducible from their osseous tex- 
ture would indicate. The hind paddles would also 
be serviceable in terrestrial progression, while in the 
ptrictly marine cetacea they can readily be dispensed 


If the Ichthyosaurus ever came on shore, its mo- 
tions must have been awkward and shuffling, not 
perhaps unlike those of the marine turtles, which 

erhaps also resemble it in its mode of depositing 


a burying its eggs. 
2229,—Tnr PLESIOsAURUS 


(Plesiosaurus dolichodeirus). We are here presented 
with another group of extinct Enaliosaurians, of 
strange form, the existence of which was contem- 
porary with that of the Ichthyosaurus, their remains 
occurring In the same strata. Ifour readers refer to 
vol. 1. p. 113, Fig. 510, an attempted restoration of 
the characteristic forms of animal and vegetable lite, 
during the deposition of the secondary series of 
strata, in which the oolitic formation is included, 
the Iuhthyosaurus and Plesiosaurus will appear con- 
spicuotls; and some observations in p. 114, on the 
leading features of the primary, secondary, and ter- 
tiary periods, may be not, uninteresting, read in con- 
nexion with the present account of these reptiles ; as 
serving to give some idea of the period ot their ex- 
istence, relatively to that of beings belonging to the 
transition period; and, also, that of animals ap- 

roaching more nearly tu, and often closely resem- 
bine: the present tenants of our planet, and with 
which the tertiary strata are replete; creatures 
which, in the eyes of the geologist, have but re- 
cently passed away, fo make room for successors, 
often, indeed, of the same oder and genus. 

The skeleton of the Plesiosaurus (Fig. 2229) was 
found in 1823, at J.yme Regis, imbedded in the 
shale or slate, which lies between the beds of has 
limestone, and is crushed almost flat, probably by the 
deposition of the vast mass of stone above it. Its 
component parts, however, are easily made out; the 
bones of the body having suffered the most distor- 
tion. The small head, elongated neck, four ample 
paddles, and short tail, are, with the exception of 
one paddle, very apparent; the vertebree of the 
lower part of the nauk and chest, and the ribs, are 
disunited and scattered confusedly; yet from these 
may the skeleton be rebuilt, and a fair idea of the 
appearance of the living animal deduced. It wasa 
reptile with large flippers, adapted for ee pro- 

ression, with a flexible neck, exceeding the body in 
ength, and terminated by a small head, the jaws 
being armed with formidable teeth. Dr. Buckland 
truly observes that the discovery of this genus 
forms one of the most important additions that 
geology has made to comparative anatomy, ‘It 1s 
of the Plesiosaurus,” he adds, “that Cuvier asserts 
the structure to have been the most heteroclite, and 
its characters altogether the most monstrous, that 
have been yet found amidst the ruins of a former 
world, To the head of a lizard it umted the teeth 
of a crocodile; a neck of enormous length, resem- 
bling the body of a serpent ; a trunk and tail having 
the proportions of an ordinary quadruped ; the ribs 
of a chameleon, and the paddies of a whale. Such 
are the strange combinations of form and structure 
in the Plesiosaurus, a genus, the remains of which, 
after interment for thousands of years, amidst 
the wreck of millions of the inhabitants of the an- 
Cient earth, are at length recalled to light by the 
researches of the geologist, and submitted to our 
examination, in nearly as perfect a state as the 
species that are now existing upon the earth.” 

Conybeare, who, when materials were far more 
scant M than at present, with singular acumen restored 
the skeleton of this wonderful extinct animal, thus 
deduces a rationale of its probable habits and man- 
Neis: “That it was aquatic,” he says, ‘1s evident 
liom the form of its paddles; that it’ was marine is 
almost ejnally so, frum the remains with which it is 
ee y associated ; that it may have occasion- 
acd Visited the shore, the resemblance of its ex- 
emities to those of a turtle may lead us to conjec- 
oni its motion, however, must have been awkward 
raged its long neck must have impeded its pro- 
#f ess through the water, presenting a striking con- 

rast to the organization which so admirably fits the 
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Ichthyosaurus to cut through the waves. May it 
not, therefore, be considered (since in addition to 
these circumstances its respiration must have re- 
quired frequent access of air) that it swam upon or 
near the surface, arching back its long neck like the 
swan, and occasionally darting it down at the fish 
which anppened to float within its reach ?# Jt may, 
perhaps, have lurked in shoal water along the coust, 
concealed among the sea-weed, and, raising its nos- 
trils to the surface, from a considerable depth, have 
found a secure retreat from the assaults of danger- 
ous enemies ; while the length and flexibility of its 
neck may have compensated for the want of strength 
In ifs jaws and its incapacity for swift motion 
through the water, by the suddenness and agility of 
the attack which they enabled it to make on every 
animal fitted for its prey which came within its 
reach,”—* Geol. Trans.’ vol. 1. p. 388, N.S. 

We agree with the Jatter ideas expressed by the 
eminent writer; and it has often struck us that 
there is an analogy between it and the New ITolland 
Chelodina (Chelodina Novee Hollandise), a fresh- 
water tortoise, with a se:pentiform elongated neck, 
and which lurks in concealment, suddenly darting at 
and seizing such fish or reptiles as approach ats 
place of ambush, 

The species of Plesiosaurus determined are even 
more numerous than those of the Ichthyosaurus, 
amounting, according to Professor Owen, to sixteen 
in number—viz,: Pl. Hawkensii, Owen; dolicho- 
deirus, Conybeare ; macrocephalus, Conybeare ; bia- 
chycephalus, Owen; macromus, Owen ; pachyomus, 
Owen; arcuatus, Owen; subtiigonus, Owen; ti- 
gonus, Cuvier; brachyspondylus, Owen; costatus, 
Owen; dwedicomus, Owen ; rugosus, Owen; grandis, 
Owen; trochanterius, Owen; and affinis, Owen. 

We shall now procced to offer a few geneial ob- 
servations on the bones of this genus, of which we 
have some interesting pictorial examples. 

Figs. 2230 and 2231 represent the Skeleton of the 
Plesnosaurus dolichodeirus as restored by Conybeare, 
and convey a good idea of the animal's general 
form. 

The head (Fig. 2232, a, the Profile; b, the Upper 
Surface) is not unhke that of the crocodile in general 
form, but is much smaller in proportion to the body ; 
in the elongated form of the strong cramal boues, and 
also in other details, it exhibits, as Professor Owen 
remarks, an affinity to that of the Lacertian Sauria, 
The nostri» are situated just anterior to the orbits. 

The usual complicated structure observable in the 
lower jaw of the Saurians appears also in that of the 
Plesiosaurus, the general form of which will be 
better conceived by referring to Fig. 200! than by 
any merely descriptive details: @ is the lower jaw 
seen from above; 6 is the same viewed laterally ; 
e, the jaw seen from below. Fig. 2234 13 a tooth, 
slightly magmitied. 

With respect to the ribs, their free extremities 
are connected together in the abdominal region by 
a series of intermediate slender pieces, so adapted 
to each other as to admit of a sliding motion of 
their component parts on each other, thus favowing 
the expansion of the cavity contumning the Jungs 
These intermediate bones have been termed by 
Conybeare sterno-costal ares. Their general outline 
1s represented at Fig 2235. 

Fig. 2236 represents the Pectoral Arch of the 
Plesiosaurus, which 1s remarkable for strength and 
development. It consists of the sternum, the 
clavicles,and the coracoid bones (respectively let- 
tered St., Cl., and Cor.); the latter are remarkably 
expanded. Asthe posterior limbs equal and some- 
times exceed the anterior in size, the pelvic bones, 
as might be expected, aie well developed, constitut- 
ing an arch, as seen at Fig, 2237, consisting of the 
eek bones, the ischiatic, and the iliac (respectively 
ettered Pub., Isch., and IJ.), irrespective of the ver- 
tebiee. 

With respect to the neck, it varies in the different 
species, asto the number of vertebral bones compos- 
ing i, fiom twenty to forty. 

As it would be out of place in our present work 
to enter into the minutiz of osteological details, we 
shall cut short these observations, recommending to 
those who wish to enter deeply into the subject 
Professor Owen's Report on the Enalosauia, or 
lizards of the sea, read at the British Association for 
the Advancement of Science; to the Geol. ‘Trans., 
vol. v. 2nd series, 1840; and Geol. Proc. 1838. 

Fig. 2238 represents the Relics of Plesiosaurus 
macrocephalus as cleared from the block in which 
they were embedded. In this species the head is 
comparatively larger than in PI. dolichodeirus, and 
the neck shorter and much thicker. 

Such then is an outline of the general characters 
of these reptiles of a former world, beings which 
cannot fail to excite the astonishment of all who for 
a moment contemplate their form and proportions. 
In the British Museum a splendid series of their 
remains strikes the attention of even the most care- 
less visitors, and leads the reflective to throw them- 
selves back upon a by-gone time, overleaping 
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all historic periods, and calling up around them 
acenes totally dissimilar from any’ now displayed 
upon the suriace of this planet. On the land grew 
plants such as Lepidodendron, Stigmaria, &c., nuw 
entirely unknown, towering pines, Zamie, and 
strange ferns; the morass was crowded with plants 
a eet resembling the equisetum ; overhead 
sailed the Pterodactyles; various insects flitted about, 
hovering over the marsh, along the borders of which 
wandered the huge Megalosaurus; the waters 
teemed with life ; turtles, fishes, ammonites, nautili, 
echini, and cuttle-fish, with varied encrinites and 
corals, lived and perished in these seas whose billows 
were breasted by Ichthyosaur. and Plesiosauri, dait- 
ing after thei prey, and leaving a Loary track behind 
them. But silence reigned, save when some monster 
uttered a hideous hiss or roar, or lashed the water 
into foam; no birds saluted the mornmg sun with 
their voices, or made the woods resonant of melody ; 
afew perhaps might have existed, but they were 
thinly scattered: no deer or antelope browsed in rich 
meadows, no cattle wandered over the hills, no 
elephants came trampling their way through the 
forests; all was still and silent. If indeed any mam- 
malia existed, like the birds they were few and local ; 
for it is not till we arrive at the tertiary series of 
deposits that their remains in abundance prove the 
earth then fairly fitted tor their general distribution. 
During the deposition of the oolitic strata of the 
secondary series, few spots lia were adapted 
for their reception. How different the animal and 
vegetable kingdoms of that far-distant period to the 
animal and vegetable hingdoms of the present day, 
and how different the relation of the land to the 
wateis! What are islands and continents now was a 
wide waste of ocean, or vast laguons: but still have 
we in the solid rock the monuments of time which 
proclaim (how impressively !) the primeval phases 
through which our planet has passed, and the 
changes and succession of ogame beings on its 
surlace. They prove, moreover, that at the period 
of the depositions taking place to which we imme- 
diately 1efer, viz., the oolitic, lias, and Jura lime. 
stone, the saurian order had assumed its full develop- 
ment, and exhibited a serics of monstrous furms, the 
contemplation of which fills our minds with asto- 
nishment. 
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ORDER OPHIDIA (SERPENTS). 


Tnx present order, Ophidia, abounds in species 
principally confined to the hottest regions, but 
extending also into the fempeiate latitudes, and 
even to climates where the cold of winter is consider- 
able: in this sense they may be said to be spread 
almost universally, with certain exceptions. We 
may instance Ireland, where, indeed, it is said that 
there are no reptiles, the climate or soil being un- 
fitted for their existence: this assertion, however, 18 
not guite correct, for the frog is common; and 
though attempts to introduce the harmless ringed 
snake of our island have tutheito failed, at is because 
when discovered these reptiles are killed by the 
peasantry, who regard them with abhorience. We 
quote from Mr. Bell the following communication, 
which he received trom Mr, Thompson, ex; Janatory 
of the reason why St. Patrick’s malediction  atill 
operates in keeping the Emerald Isle clear of these 
animals :—‘‘ In this order Ophidia,” he writes, 
‘there is not now, nor I believe ever was there, any 
species indigenous to lheland. Inthe Edinburgh 

ew Philosophical Journal for April, 1835, it 1s 
remarked :—‘ We have learned from good authority 
that a recent importation of snakes has been made 
into Jreland, and that at present they are multiply- 
ing rapidly within a few miles of the tomb of St. 
Patrick,’ Inever,” proceeds Mr, Thompson, ‘ heard 
of this circumstance until it was published, and 
subsequently endeavoured to ascertain its truth, by 
inquiring of the persons about Downpatrick (where 
the tomb of St, Patrick is) who are best acquainted 
with these subjects, not one of whom ever heard of 
snakes being in the neighbourhood. Recollecting 
that about the year 1831 a snake (Natrix torquata), 
immediately after being killed at Milecross, was 
brought by some country people in great consterna- 
tion to my friend Dr. J. L. Drummond, I thought 
this might be one of those alluded to, and recently 
made inquiry of James Cleaveland, Esq., of Ruth 
Gael House (county Down), twenty-five miles distant 
in a direct line fiom Downpatrick, respecting snakes 
said to have been turned out by him. 1 was 
favoured by that gentleman with the following 
satisiactory reply: ‘The report of my having in- 
troduced snakes into this country is correct. Being 
curious to ascertain whether the climate of Ireland 
was destructive to that class of reptiles, abous six 
yeais ago I purchased half a dozen of them in 
Covent Garden Market in Londen; they had been 


‘taken some time, and were quite tame and familiar 


I turned them out in my garden ; they immediate] 
rambled away ; one of them was killed at Milecross, 
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9998.—Coprolite of Ichthy osaurve 








2223 ~Ichthyosaurus, 
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8229.— Plesioeaurus, 0s found at Lyme Regu. 
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2983.—~I ower Jaw of Plesiosaurus. 





2230.—Plesiosnurus as imbedded 
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three miles distant, about a weck after its liberation, 
and three others were shoitly afterwards killed 
within that distance of the pluce where they were 
turned out, and st is highly probable that the 
remaining two met with a similar fate, falling 
victims to a reward which was offered for their 
destiuction.’” Jt would appear then, that thought 
the snake 14 not indigenous in heland, there 1s 
nothing in the climate to prevent ifs naturalization, 

There we no snakes im New Zealand, but on one 
occasion several dead sea-snakes were diiven on 
the coast, to the consternation of the natives one of 
these was presented to the Zool. Soc (See ‘ Pro- 
coods’ 1838, p 4) 

In the rent Polynesian groups of islands these 
reptiles are not found, with a remarkable excep- 
tion, recorded by the late Mi. Walliams, of the 
London Missionary Society whose fragical fate 1s 
so well known, Ino dus nusative he thus wiites 
eeapecting the Samoa Islands, olten termed the 
Navigators’: Snakes also, which are unknown af 
the Talutmn and Havey groups, abound here, [| 
was informed that there wore reveal species of 
them, some of which are beautitully vanegated 
Those procurcd for me were of a daik olive colour, 
ubout thice feet Jong. ‘There are also water-snakes, 
gome of them beaunfully marked with longitudinal 
stripes of yellow and black, and others with ringrs 
alfernately white and black. ‘The natives esteem 
both the land and sea snakes good food In the 
disorder occasioned by the leak in ow ship, and her 
subsequent sinking af Tongatabu, | Jost my snakes 
and many other cumosities Which TP owas conveying 
home” ‘Lo this he adds the following inform tiion 
Very Jarge livards are found on the mountains of 
Saven and Upolo, and trom the descuiption | 
received) T should) conclude they ware fuanas 
None, however, of these reptiles are venomorn * 
Another pecuharity im the natiuioal history ot the 
group 14 that a Aalor is found in the mountains , 
I semetted exceedingly that T could not obtain one 
Kiom the desenption Pieceived it appears to be a 
sinall auimal of a dark duty grey ov lead colouw, 
with little ot no han, and large erect ears” 

Somewhat unsatistactory and unscttlod are the 
gener into which the order Ophidia as divided, at 
mav be observed, however, that these reptiles pu 
manly iesolye themselves into thice distinct sec- 
lions, viz, NNOXxIOUs, polsonous, and aquatic cach 
section having its own Characteristics 

Looking at the oplidian reptiles generally, wo 
may describe them as of elongated form, with the 
head distinet, possessing gicat vy and 
strength, The mouth is wide and dilatable, the 
eyes we bight, there are no catemal auditory 
orifices, nor are there any limbs, but in sume, as the 
Boas, the postertot pau, as we shall hercalter morc 
fully explain, cxist in the form of stylcts, and assist 
the tall in grasping 

The top of the head 18 covered with plates, some- 
times with scales, resembling those of the upper 
surface, which me small or moderate, mote or less 
acutely pomfed, and unbicated, these are termed 
squame, ‘The scales of the under surface are broad 
and tiansverse, and the posterior edge of each over- 
lays the anterior maigin of the one stuccecding 
These tidneverse under plates are termed seuta 

The eyes are exposed, being undefended by eye- 
hds, but the suiface of the cornea 1s covered by a 
transparent continuation of a delicate epidenme 
membrane whieh mvests the seales, and whieh os 
frequently cast off, the ammal emerging im bighter 
colours and with renewed strength and actyvity 
This epidemic investment i known as the slouh 
of the snake. [tf we look at the skeleton of the 
snuke, and we take for our example that of one of 
the non-venomous snakes called pythons (sce Fi. 
2239), we shall be str prised at the beautiful anange- 
ment of its component pats at the number of the 
vertebra and the ibs, and a little investigation wall 
serve to allow how admnably it 1s adapted for fleat- 
bility and strength. 

Ht we attend first to the spinal column, of which 
tuo vortebige are represented at Fig 2240, we shall 
find that the bones are umited together by ball and 
socket articulations, or in othe: words, that the 
rounded head of each 1s fitted into a cup-hke cavity 
of its predeccsscr, so that the whole column is a 
cham of these joints, by which the veitebre are 
firmly locked together, but which at the same time 
permit the utmost degiee of mobility compatible 
with the satety of the spinal cord. The vanous 
processes for the attachment of muscles are very 
prominent, and on the unde: surface, as seen at Fig. 
2240, a. a, ae protuberances for the attachment of 
constricting muscles, by the action of which the 
python or boa crushes his victim. 

‘To the vertebrea thus united are attached the ribs, 
and these are so ordered as to become efficient or- 
gans of locomotion; a circumstance first discovered 
by Tyson, and recorded in his observations’ on the 


This is not quite correct ; the see-enakas are exesedingly venomous, 


|| anatom 
Joseph Yanks subsequently noticed it in the com- 
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mon snake. 


From every vertebral bone, those of the tail ex- 


of the rattlesnake (‘Phil. Trans’), Sir | rooted im the palatine and pterygoid bones: 
|| of teeth crowns the ridge of the anterior port 


(Szarnyre, 
CROCS 
& row 
each ramus of the Jower jaw. The number of teeth 
vary in different species ; sometimes they are nea, ly 


cepted, arises on each side an arched rib, capable || all equal in length, or, as in the Boas and Pytho,,, 
’ 


of a certain degree of motion, beng articulated upon 


a convex protuberance, and acted upon bY powerlul 
nstead of 


muscles, which advance or retract af. 
bemg attached by then extremity to a sternum o1 
breast-bone, each pau of ribs i connected to one 
of the abdommal scuta, by means of # slender car- 
tilaye and a set of short muscles. It 1s on the 
omls af these bs, which may be compared to the 
ie of a millipede, that the snake rests, and they 
act in progressive o1der, as we see the legs of that 
creature, each pan binging forwaid the plate ot 
scutum to which it is attached, and which may be 
r¢pearded as them common foot. If a snake be al- 
lowed quietly to awl over the hand, the progres- 
sive movements of the ibs may be easly distin- 
gished, and also, if it be watched while crawling 
over any raised edge, as the back of a book, re- 
quuiing the firm application of two or three scuta 
In succession as the body ghdes over it) According 
to Sr E Home, the muscles which bring fotwaid 
the bs consist of five sets, besides otha imtemal 
muscles, 

The ordinary movement of a serpent 1s sinuous, 
Ws body assuming a senes of gentle fleames, while 
the nbs, which are expanded, bung forwaid the 
abdominal seula m succession, the postenor edge 
of each Jaying hold as at were of the ground, and 
becomme a fixed pomt trom which fo set ont anew, 
When the snake proceeds rapidly, the flexures of 
He body are more ample and acute, and in this 
manner, making a scocs of undulations from side to 
side, a ghdes along with grcat velocity These 
animals can also proceed by a series of bounds, 
by springing dither from the tail o: hinder halt of 
the body, but their strueture fortids then progress 
by vertical undulations, as they are offen represented 
m the older works = Most can climb trees, some, in- 
deed are arboreal, and they swim and dive with 
facihty and grace | Many serpentscan leap or throw 
themselves to a great distance, im some instances 
they cor themselves up spirally, then instantaneously 
vlaxing the muscles of one side, and at the same 
mstant callmg into action those of the outer side, 
they propel themselves with great) quickness on 
then prey, the proycctile impulse resembling that 
ot a slender sprung coiled up spnally, pressed on 
the table and suddcnly rcleased 

Phe shull of the serpent presents us with a very 
curious structure fas well known that these am- 
mals swallow prey far caceeding them own bedy in 
bulk, and that the yaws adapt themsclves to the 
mass, Which is gradually gorged , they arc, in fact, 
dislocated altogether Guing the act, and subse- 
quently recover themselves -Let us look at the 
skull of a large python, represented at Figs 2241, 
2242, and 2243 (as veen from above, a palatal view, 
and an profile), we shall find that most of the bones 
composing it, mstcad of being loched together as 
wo Mammeaha, are oe and only ietamed in 
than places by shin igaments and muscles. The 
upper yaw see Pig 2241, 18s composed of two dis- 
tinct branches, scpatate from the bones of the skull, 
with a distinct intermaxilary bone between the 
pomts of each, and at will be found, moreover, that 
the bones of the face continue in then elemental 
state of subdivision, and ate all disunited§ ex- 
cepting by means of a fibrous elastic tissue Phe 
lower Jaw (Fig 2243) consists also of two distinct 
lateral branches, disumited at the symphysis, each 
branch, which consists of two portions umted by a 
lax hind of suture, is connected to the skull by two 
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the anterior teeth are the largest, the decrease 
being gradual as they recede backwards; in gome 
however, the back teeth are the largest, and . 
Others a few teeth exceeding the rest are in the 
centre of each row. In the genus Detrodon (Anodon 
Smith) the teeth are so small as to be scarcely yer. 
ceptible, and besides so soon lost that the snakes 
of this genus have been regarded as toothless, These 
reptiles feed almost exclusively, if not entirely gy 
on the eggs of buds, and, as Protessor Owen ol). 
serves, “It the teeth had existed of the ordinary 
form and propoition, in the maxillary and palatal! 
regions, the egg would have been broken as soun as 
it was scized, and much of ifs nutitious content, 
would have escaped fiom the lipless mouth ot the 
snake in the act of deglutition; but, owing to the 
almost edentulous state of the jaws, the egg glides 
along the expanded opening unbioken, and it 4, 
not until if has reached the gullet, and the closed 
mouth prevents any escape of the nututious matter, 
that the shell 1s exposed to instruments adapted tor 
its perforation, These instruments consist of the 
Inte1ior spinous processes of the seven or eight pos. 
tenor cervieal vestebia, the extremities of which 
aie capped by a layer of hard cement, and penetrate 
the dorsal (upper) panetes of the oesophagus; they 
may be readily seen even in very young subjeets, 
in the mteno: of that tube, im which their points 
are duected backwards ‘The shell bemg sawed 
open longitudinally by these vertebral teeth, the 
eve is cinshed by ie contractions of the gullet, and 
Is canied to the stomach, where the shell is no 
doubt soon dissulved by the gastric juice” (‘ Odon- 
tography ’). 

‘lo the shull and teeth of the venomous serpents 
we shall invite attention when we come to our pic. 
fonal specimens of that dreaded pioup. 

The lungs in snakes ae either smgle, as im the 
common snake, or double, as in the python; the 
right lung, however, being the most extensively de- 
veloped as a reservon for an. The upper portion 
of the Jung or Jungs ts spongy or cellular, and highly 
vasculat, and if isin this portion that the change in 
the blood 1s effected gradually the spongy struc- 
ture, through the centic of which a fice passage is 
lett, merges into a thin membranous and but 
slightly vascular sac, serving a8 & reservoir for alr. 

The voice of serpents when excited 1s @ hissing 
noe more or less loud, the tongue is Jong, most, 
deeply fothed, vibratory, and capable of being 
moved in all dnections, when withdiawn if is 1e- 
ceived into a sheath, which can be either elongated 
or contracted = The sense of taste 1s evidently little 
developed, nor 1s that of smell very acute. 

Serpents, like the reptile tiibes in general, hy- 
berate in temperate regions, but within the tropics 
their torpor depends on the continuance of diought; 
in this case, as Mi Darwin well obse:ves, the term 
hybe:nation ought to be exchanged for sestivation. 
“ Near Rio de Janeno,” he says, ‘I was at first sur- 
prised to observe that a few cays afte: some little 
depressions had been changed into pools of wate: 
by the rain, they were peopled by numerous full- 
grown shells and beetles. Humboldt has related a 
strange accident of a hovel having been crected 
over a spot where a young crocodile Jay buried in 
the hardened mud; he adds, the Indians often find 
enormous boas, which they call Uy, or water-ser 
pents, in the same lethargic state, to reanimate 
them they must be inflated or wetted with water.” 

Scipents are extremely tenacious of life, and in- 


moveable bones, namely, an elongated tympame |) stances have been known in which the head severed 


bone, and a mastoidean bone, the attachment of 


from the body has not only long retained vitality, but 


these bones together, and to the shull, 1s merely by | bitten with fury : we had once a viper which, although 


ligaments and muscles, so that when the jaws ae 
straining inthe act of ingulfing piey, the arucu- 
lations adnut of a natural dislocation, at the same 
time the shin, muscles of the neck and throat, and 
the gullet, are capable of enormous eatension, the 
animal appearing as if ready to burst, while the 


working of the muscles, stietched as they are, 15 
very palpable. Dunng this operation it might be 
supposed that fhe snake would be suttoeated, but it 
is found that the Jarynx 1 protruded beyond the 
edge of the dilated lowe: jaw, as was first noticed | 
and M: Green has detected two 

adapted to draw the larynx for- 


by M1. Bioderip , 

muscles aiesally 

wards during the act of deglutition. 
From what we have said it will be 


We pass for the present a consideration o 








erceived that 
serpents do not masticate their food; hence are their 
teeth adapted for seizing and retaining hiving prey. 
the 
poison fangs of venomous serpents, confining our || 
observations to the teeth of the non-venomous. 
They. are simple, conical, sharp, and directed back. 
waids; above there are four rows, viz. a row in 
each branch of the upper jaw, including the inter- 


deprived of the posterior portion of the body by the 
blow of a stick, lived for several days. With respect 
to the natural duration of lite in these animals little 
1s positively known, but doubtless it is very pro- 
tracted, and years must clapse before a boa, which 
when first excluded from the egg does not exceed 
two feet in length, acquires that of thirty. The 
ancients believed that when they threw off their 
slough they renewed their youth, with a brighter 
robe, the index of {sesh vigour. 

It has been a belief of long standing that snakes 
possess the power of fascinating their victims: of 
art ee the bird or squirrel, or even of attracting 
it till it advances to the very jaws of the ferocious 
reptile. Dr. Smith, in his’ ‘Zoology of South 
Afnea,’ speaking of the Boomslange (Bucephalus 
Capensis), which 1s generally found on trees, to 
which it resorts for the purpose of catching birds, 
adds, ‘‘The presence of a specimen in a tree is ge- 
nerally soon discovered by the birds in the neigh- 
bourhood, which collect round it and fly to and fro, 
uttering the most piercing cries, till one more terror- 
struck than the rest actually scans its lips, and 


maxillary bone, and a row on each side of the palate, |! almost without resistance becomes a meal for its 
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ing such @ proceeding the snake is ge- 
pete ; Sa with ite head paued about ten or 
rl 4 inches above the branch, round which its 
ae vand tail are intertwined, with its mouth open, 
pan neck inflated, as if anxiously endeavouring 
an’ ‘crease the terror which it would almost appear 
ie ue aware would sooner or later bring within ifs 
oe in some one of the feathered group. Whatever 

a be said in ridicule of fascination, it is neverthe- 
une, that birds and even quadrupeds are, under 
certain circumstances, unable to retire from the 

esence of their enemies; and what is still more 
V traordinary, unable to resist the propensity ta 
ad\ ance from & situation of actual safety, into one 
of the most imminent danger’ This I have often 
geen exemplified in the ease of birds and snakes, 
and I have heard of instances equally, curious, in 
which antelopes and other quadrupeds have been 
wv bewildered by the sudden appearance of croco- 
diles, and by the grimaces and contortions they 
sractised, as to be unable to fly, or even move fiom 
the spot towards which the latter were approaching 
toseive them.” There is nothing, however, myste- 
rious in all this; the snake does not mesmertse its 
prey, but merely so terrifies it as to stupily it; be- 
sides, the victim may feel an impulse similar to 
that which urges many nervous persons on the 
edge of a precipice, or top of a lofty tower, fo throw 
themselves down headlong, and which we have 
heard such describe as resisted with difficulty ; so 
may the panic-struck bird feel an impulse to rush 
into the danger which it might escape by flight. 
After all we agree with Dr. Barton of Philadelphia, 
that if is generally in defence of their eggs or young 
the parent birds sacrifice their lives, while they 
vainly endeavour with their beak and wings to drive 
the intruder away. 

The ancients were not only well acquainted with 
the serpents of Italy and Greece, but also with the 
huge pythons of other countries. Aristotle notices 
certain serpents of Libya of enormous size, and nar- 
rates that some voyagers to that coast were pursued 
by individuals of such magnitude, that they overset 
one of the triremes, or galleys with three stages of 
rowers. The peculiar manner, too, in which these 
pythons enfold and crush their victim was also 
understood, and is delineated in the admirable 
statue of Laocoon and his sons vainly struggling 
egninst their fate. (Fig. 2234.) . 

The story which is illustrated “by this fine 
work,* is told by Virgil in the Second Afneid, and 
refers to the vengeance daken by Minerva on ac- 
count of the insult offered by Laocoon, in hurling 
his spear at the wooden horse filled with armed 
men, which the Trojans drew through a breach of 
the walls into the city. One characteristic circum- 
stanee is mentioned by Virgil, namely, that after 
the snakes had destroyed their victims, they glided 
off to the temple, and sheltered themselves under 
the feet and buckler of the goddess; ‘ Sub pedi- 
busque dem clypeique sub orbe teguntur:” and this 
leads us to glance at the antiquity and prevalence 
of serpent-worship, for it would appear that these 
animals were regarded as penii, either of good or 
evil, and to be either reverenced or propitiated. 

The Egyptians, as is well known, deified various 
species, Herodotus notices the Cerastes, which he 
erioneously calls harmless ; when dead, these snakes 
were, he says, interred within the precincts of the 
temple of Jupiter Ammon and dedicated to that god. 
Another species, the Hajé, or Cobra de capello, was 
assumed asthe emblem of Cneph, or the good deity 
(6 ayafos Salzer), and among the bronze relics in the 
British Mugeum are figures of this snake with its 
expanded hood, and which were apparently some of 
the a es or household gods. It 1s also clear that 
the Kyyptians were in the habit of sacrificing human 
hemes to serpents; for in the tomb first discovered 
by Belzoni in Thebes, is a representation thus de- 
scribed by Dr, Richardson (‘ Travels along the 
Mediterranean, vol. i.): ‘ Here a human sacrifice 
stares us in the face; three human beings rest upon 
their knees with their heads struck off; the attitude 
in which they implored for mercy is that in which 
they met their doom, and the serpent opposite erects 
his crest, on a level with their throats, ready to 
drink the stream of Jife as it gurgles from their 
veins.” The executioner is a priest, which concurs 
with other circumstances to show beyond dispute 
the religious character of the exhibition. 

e sacred figure of the circle, wings, and serpent 
oCcurs in many of the monumental remains of Upper 
Egypt, and is represented abundantly among the 
“acred symbols. . 

lo say nothing of the Babylonians and other 
People of antiquity who reverenced the serpent as an 
&xathodamon, or good genius, there are proofs of a 
like superstition in Greece and Italy. Fig. 2245 is 
the copy: of a terra-cotta of Etruscan workmanship, 
in the Townley Gallery (Brit. Mus.), representing a 
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female, perhaps the goddess Hygeia, feeding a ser- 
pent. Fig. 2246 is one of many similar representa- 
tions at Pompeii, in which the lares or household 
gods are delineated in the form of serpents brooding 
over an altar. It is froma painting in the kitchen 
of a first-rate house, and the upper part of the tablet 
represents a sacrifice in honour of those serpent- 
deities, whose protection and custody over the pro- 
visions and cooking utensils are imdicated by the 
border figures. We may also state that a picture 
found in Herculaneum represents a serpent twined 
round an altar, from which it is taking its food, 
with a youth apparently worshipping it; the in- 
scription is “ Genius hujus loci montis.” Similar 
representations are common. The Greeks, accord- 
ing to Justin Martyr, introduced the serpent into all 
their mysteries ; and not only had the walls of Athens 
the snake-encireled head of Medusa sculptured ee 
them, but a live serpent was kept in the Acropolis. 

Fig... 2247 is a portion of the Egyptian painting 
previously alluded to, exhibiting human sacrifices to 
@ serpent; and Fig. 2248 represents several sacred 
symbols of the Egyptians, in which the serpent is 
conspicuous. It will be remembered that the Is- 
raelifes worshipped a brazen serpent (seraph) till it 
was broken by Hezehah, In Hindoo mythology 
this animal also has a place, and according to Colo- 
nel Briggs cobras are sometimes kept and wor- 
shipped in temples, where they are pomp with 
milk and sugar, by the priests, and become very 
fame. 

If we turn to the New World, we find that in 
Mexico and South America snake-worship was com- 
mon. The ancient Mexicans in particular paid 
homage to the mighty boa, and not only had ser- 
pent idols of fine workmanship, but living boas of 
monstrous size were kept tame by the priests, and 
doubtless not without human victims; for Bullock, 
in his * Six Months in Mexico,’ speaks of a preat 
serpent-idol of good workmanship, and almost per- 
fect, in the cloisters behind the Donunican convent, 
represented in the act of swallowing a human vic- 
tim, which is seen crushed and struggling in its 
horrid jaws. To the worship of the boa we shall 
again allude when we come to notice that reptile. 

We shall now pass on to our pictorial specimens 
of the ophidian race; beginning with the non- 
venomous. 


Family COLUBRID (COLUBRINE SNAKES). 
2249 (b), 2250.—Tut RinGED SNAKE 


(Natriz torquata, Ray). Tropidonotus Natrix, Kuhl ; 
Coluber Natrix, Linn. As an example of the Colu- 
brid» we may adduce the common ringed snake of 
our island and Europe generally. The head in this 
genus is distinct, oblong-ovate, depressed, and co- 
vered above with scuta; the gape is wide; the body 
long and slender; the squamw are imbricate, lan- 
ceolate, and generally carinated ; the abdominal 
scuta are simple; those under the tail double or 
biserial. Fig. 2251 represents the Head and Tail of 
the Common Snake. 

Fig. 2240 exhibits—a, the Common Adder; 6, the 
Ringed Snake, by way of comparison: they are our 
only two true ophidian reptiles. 

The ringed snake is very harmless, and may be 
readily tamed; it is abundant in low moist woods, 
damp meadows, and hedge-1ows, especially in the 
vicinity of water, fo which it delights to resort, and 
in and around which its favourite food, the frog, 1s 
always to be procured. It often frequents gardens, 
attracted by the warmth of hotbeds and heaps of 
manure, in which the females deposit their egys ; 
for the same reason, a8 we can personally testify, 
snakes often frequent the sides and bases of lime- 
kilns composed of large rough masses of stone and 
turf, forming a thick mound, between the crevices 
of which they habitually conceal themselves and lay 
their eggs. White, in his ‘ History of Selborne,’ 
complains that snakes Jay chains of eggs every sum- 
mer in his melon-beds, in spite of all that can be 
done to prevent them: the eggs, he adds, do not 
hatch till the spring following; hence it follows 
that where they are not laid in such places as ma- 
nure-heaps, or in the crevices of limekilns, as above 
noticed, and so subjected to what may be termed 
artificial heat regularly kept up, they have to un- 
dergo the natural cold of our winter. In all cases 
most probably they are so secured as to be defended 
ayainst severe frost. The eggs are invested with a 
membrane, and are eighteen or twenty in number, 
connected together, by a glutinous mutter, in a 
long string or chain. 

The snake swims well and very gracefully, with 
the head arched above the surface, and, as we have 
witnessed, it can remain a considerable time below. 
It is probable that snakes pursue frogs and water- 
shrews in this element; but they also delight in it, 
for we have watched them swimming about without 
any apparent object beyond the pleasure of the 
bath; we have aléo known them take tothe water in 
order to escape when chased. In this fondness for 
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water the snake differs from the blindworm, which 
avoids it, and from the viper, which prefers dry lo- 
calities, seldom if ever voluntarily attempting to 
swim. 

The snake is very voracious, and pursues its prey 
with great determination. Jt feeds on mice, nestling 
birds, and frogs, especially the latter, of which it is 
a great destroyer. We have several times seen 
snakes in the act of swallowing a frog, their jaws 
forced asunder, their neck swollen, and 80 abso: bed 
in their laborivus efforts tu ingulf their prey, all the 
while alive, that they have made no attempt to es- 
cape. In taking the frog, the snake generally seizes 
one of the hind-legs, and first diaws it in, then the 
whole body, portion after portion, till the whole dis- 
appears. This in-drawing of the prey is not an act 
of simple suction, but is connected with the me- 
chanism of the jaws, of which the bones are dis- 
linct, being united together, and to the cranium, 
only by elastic hgaments. This plan ensures the 
necessary dilation of the mouth, for the prey swal- 
lowed generally exceeds the circumference of the 
snake ; and next, allows the opposite side of each 
jaw, above and below, the power of independent 
motion: the upper jaw on each side has two rows 
of sharp tecth; the lower jaw has one row. The 
process is as follows:—The frog being seized, the 
snake advances as far as possible the corresponding 
branches of the upperand lower jaw of one side, fix. 
ing the teeth into the skin of the victim; this done, 
and asecure hold taken, it advances the branches 
of the opposite side, and so on alternately till the 
whole is gradually foreed into the gullet, stretched 
almost to bursting. ‘The poor frog is swallowed 
dive, and has been distinctly heard to utter its pe- 
culiar ery of distress some minutes after having 
been swallowed: this piteous cry it ufters when 
chased by the snake, of which it has an instinctive 
terror; when fairly seized, however, it gives itself 
up to its fate, and seldom attempts to struggle. Mr. 
Bell relates a curious circumstance of two snakes 
seizing one the hind-leg, the other the fore-leg of 
the same frog, and continuing their inroads upon 
the victim till their upper jaws met, and they tit 
each other in turn. Atter one or {wo such naan 
the most powerful of the snakes commenced shaking 
the other, which still had hold of the frog, with 
great violence from side to side. In a short time 
the other returned (he attack, and this was repeated 
till the one which had the slightest hold was regu- 
larly shaken off, when the victor swallowed his prey 
in quiet. The contest being over, a frog given to 
the unsuccessful combatant was immediately seized 
and swallowed. In taking birds, lizards, &c., the 
snake swallows them head foremost. After gorging 
its food at becomes lethargic, and continues in astate 
of Inaction till the whole is digested, when it seeks 
a fresh supply. 

A celebrated naturalist, M. Schlegel, has ventured 
an opinion that snakes never drink: this is far 
fiom being correct. ar. Cantor observes that the 
greater number of Indian serpents are patial to the 
water, and with the exception of the tree snakes, 
not only drink, but moisten the tongue, which, as 
this organ is not situated immediately in the cavity 
ofthe mouth, becomes two different acts. The same 
has been observed respecting African serpents, and 
fhe same apphes to our common snake. Not only 
does if diink, but it is extremely partial to milk - 
Mr. Bell states that atame one in his possession was 
accustomed to come to his hand every morning for 
a draught of milk, which it did of ifs own accord, 
and both in England and on the Continent it 1s ac- 
cused of invading the precinets of the dairy in order 
{o obtain its favourite beverage. Latreille says, 
“Tt is asserted that it is very fond of milk, and that 
it even makes its way into dairies for the purpose of 
drinking what is kept there, and further, that it 
sucks the teats of cows and sheep.” The latter part 
ofthe story is decidedly the offspring of ignorance, 
but we believe the former part. We have heard it 
frequently affirmed by persons in the country, that 
snakes invade dairies for the sake of the milk, and 
that they have themselves witnessed them in the act 
of drinking it. Latreille states that this species 
sometimes surprises young birds ; ‘* for it climbs very 
easily : sometimes it je ta itself from the branches 
of trees, twisting its tail around them; sometimes it 
hooks on by means of its head placed between the 
forks of atwig.” We have seen, on more occasions 
than one, the snake entwined in the midst of the 
elose-locked branches of an old hedge, but we do 
not believe that if ever climbs trees, nor does its 
long, slender, fine-drawn tail appear, as far as our 
experience goes, to possess that grasping power so 
remarkable in the short tail of the boa or python; 
neither does it kill its prey by entwining them In its 
coils. When irritated, the snake hisses, vibrates its 
‘double tongue,” and elevates its head ; its eyes 
sparkle, its body swells, and it emits a disgusting 
odour. It is, however, a timid animal, and is dispose 
rather to escape than oppose an enemy. That it 
can be tamed numerous experiments Bore. ane fur- 
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9241,--Laocoon in the coils o. snukes. 


9241, 2242, 2245.—Skull of Python, 
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2245.—From the ‘Townley Gallery, 
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82538.—Purple Leptophis. 
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thor that it we sires fedlings of attachment to its 
protector. This wos the case:with one'in Mr. Bell’s 
possession, which when Jet eut of its: box would 


eoine to: him and craw] under the sleeve of his coat, | 


. for the sake of the warmth. In theeollection of the 
Zoological Society is the preserved skin of a snake 





which lived eleven years tame in the possession of | 


a Mr. Christman, tu whom it showed great. attach- 


ment. “Itis brought up,” says Latreille, “in houses, 


and appears to be not insensible of the kind atten- 
tions of those who caress it, sipping saliva from their 
lips, and delighting to conceal itself under their 
dreas, twining, without doing any injury, round 
their arms or neck, In Sardinia the young woinen, 
according to Lucépéde, tame the ringed snake, feed 
it themselves, putting into its mouth the food they 
have prepared; and the inhabitants of the country 
regard these snakes as animals of good omen, suffer 
them freely to enter their houses, and would think 
that they had driven fortune away if they had put to 
flight these innocent little creatures.” (‘ Hist. Nat. 
des Reptiles.’) 
Like all the rest, the ringed snake sheds its cuticle, 
assuming a more vivid colouring. The frequency 
of this change depends on the state of health and 
feeding of the animal. Mr. Bell states that he has 
known it cast its slough four or five times during the 
year; it is always thrown off by reversing it, the rent 
taking place at the neck: before this change the 
‘snake is inactive and blind, the cuticle covering the 
~ surface of the eyes, and which is shed with the rest, 
“becoming opaque; the whole slough is perfect, the 
animal slipping out, and assisting itself by creeping 
through thiek brushwood. 

The snake passes the winter in astate of torpidity, 
choosing fora place of hybernation some sheltered 
retreat, either under decayed masses of wood, in 
the hollow roots of an aged tree, or beneath dense 
brushwood and: dried herbaye : here numbers often 
collect, cotling themselves together for the sake of 
preserving a due degree of temperature. 

The ringed.snake seldom exceeds three feet in 
Jength, though we have seen continental specimens 
approaching four feet. "at 

‘he Prince of Canino, in his work on European 
reptiles, describes eighteen distinct species, besides 
varieties, exclusive of the present snake, as natives 
of the Continent ; of these the largest is the Elaphis 
quadrilineatus, which often attains to six feet in 
length. It isa native of Italy and Spain, and is pro- 
_ bably the Loa of Pliny. * istane | ea 

e now come to certain snakes of arboreal habits, 
forming the group or subfamily Leptophina of Mr, 
Bell. They are characterized by their éxtreme 
length, senderness, and flexibility. The eyes.are 
large; the gape is wide ; the dorsal scales are oyal, 
those of the tail very small. 1% 

With respect to these arboreal serpents Mr. Bell 
observes, that they all “ live in woods, entwining 
themselves amongst the branches of the trees, and 
gliding with great rapidity and clegance from one 
to another. These habits, combined with the grace- 
ful slenderness of their form, the beautiful metallic 
reflexion from the surface in some species, and the 
bright and changeable hues in others, place them 
amongst the most interesting of the serpent tribe. 
Their food consists of large insects, young birds, &e., 
which the extraordinary size of the head, the width 
of the gape, and the great dilatability of the neck 
and body enable them to swallow, notwithstanding 
the small size of these parts ina state of rest: ina 
specimen in my pdssession of Dryinus auratus, for 
instance, the Jength of which is four (eet nine inches, 
the diameter of the neck is hardly two lines. 

* When the skin is distended either by food or 
during inspirdtion, the scales are separated from 
each other, and the skin, which is of a different co- 
lour, becomes visible in the interstices, producing a 
curious ‘reticulated appearance. Notwithstanding 
the poisonous mark was affixed by Linnmus to the 
only species of Dryinus known to him (Coluber mye- 
terizans), it is well ascertained that they are all of 
them perfoctly harmless; and it is asserted of that 
species, that the children are in the habit of taming 
and playing with it, twining it round their necks and 
arms, and that the snakes appear pleased at being 
this caressed.” 


2252.— Tux Gotpun TRrE-SNAKE 


(Dryinus auratus). This beautiful species is a na- 
tive of Mexico ; its general colour is yellowish grey, 
gleaming with a pale golden hne, and dotted with 
whitish and black. Mr. Bell records three species 
of this genus as American, two natives of India, 
and one of Java. One of the Indian species, D. 
nasutus, is remarkable for a snout-like, slender, 
moveable a Light ey 

which in all is elongat 


' 2258.—Tax Purpis Lepropars | 


his purpurascens). This species is a native 
. Its colour is violet passing into green, 


ed and acute. 
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| with « golden lustre; a lateral and dorsal line of a. 


paler hue. Head obtuse. 
Three species of this genus are Indian, one Ame- 


rican ; two species.are Australian. 
2254.—Tus Boiea 


(Dendrophis Ahetulla). In this genus, which is 
confined to India and Africa, the head is very 
| slender, the eye large, the gape wide; the scales 
along the flanks are narrow, appearing as if placed 
in oblique lines, while those along the ridge of the 
back are large. 
characters of the head and lateral scales, and bd the 
disposition of the subcaudal plates. ae 
The Boiga is a native of Borneo, and 1s distin- 
guished for slenderness, activity, and beauty. The 
upper part of the body is blue with a metallic lustre, 
passing info emerald green; a rich golden stripe runs 
down the spine, and another along each side. A black 
streak is behind each eye, and below this a white 
stripe occupies the edge of the npper dee ; under 
parts blue. The Boiga, says Latreille, darts with 
arrow-like rapidity, throws itself instantaneously into 
folds, ascends the trees with the greatest facility, and 
there wreathing itself amidst the branches, displays 
the golden azure of its scales, glittering in the sun. 
It is very gentle, and the children of Borneo play 
with it, and suffer it to twine around their limbs or 
body.., 


2255.—Tur Dipsas 


(Dipsas cyanadon). In this genus the slender form 
and disposition of the scales is much the same as in 
Dendrophis, but the body is greatly compressed, and 
the head Jarge, far exceeding the slender neck to 
which it is attached. The species are all harmless 
and arboreal. The genus Dipsas of Laurentiis 
aynonymous with the genus Bungarus of Oppel, but 
not of Daudin, the latter appropriating it to a genus 
of venomous snakes. The ancients applied the term 
dipsas to a snake supposed to produce by its bite a 
burning thirst, the precursor of death. 

We now pass from the arboreal to other forms of 
the colubrine family. 


2256.—THe Carr Lycovon 


(Lycodon Capensis, Smith). This is a harmless 
little snake about fourteen inches long, a native 
of South Africa, living in damp situations, where 
decayed masses of wood and vegetable matters 
afford if easy means of concealment; for, as Dr. 
Smith observes, it is not endowed with the power of 
effecting rapid movements. ‘ When,” says that 
naturalist, speaking of an individual ca plared umong 
decayed wood near a small stream, * by the removal 
of some rotten masses the reptile was exposed, it 
moved slowly among the remaining ones in search 
of a pace of concealment, and when it was inter- 
rupted in ifs advance it simply coiled itself up, 
without, manifesting any disposition to resist the 
opposition offered; a similar course 1 had pre- 
viously observed others of the same species pursue, 
when attempts were made to secure them, nor did 
they appear much in fear of their assailants.” 


2257.—Tre Ou.ar Carron 


(Acrochordus Oular Carron of the 
Javanese. 

Though the only known species of the genus, this 
extraordinary serpent is the type of a distinct family 
(Acrochordide, ‘ Les Acrochordes” of Cuvier), 
It is easily distinguished by the head being covered 
with small scales, as is alyo-the whole of the body, 
but they are separate from one another, and each is 


Javanicus). 


marked with three small ridges ; hence when it dis- | 


tends its lungs and body with air, the skin seems as 
if beset with minute tubercles at a considerable 
distance asunder ; the body is thick, enlarging gra- 
dually as it proceeds, and then abruptly contracting 
at the base of the tail, which is short and slender. 
The tongue is short and thick. The general colour 
ix black above, greyish white beneath and on the 
sides, which fatter are spotted with black. It 
averages from six to ten:feet in Jength. An indj- 
vidual exceeding eight feet was procured in Java 
by Hornstedt; it was a female, and when opened 
was found to contain five’ young ones pertectly 
formed, and about nine ‘inches long. It was cap- 


In our illustration, @ shows the. 


tured in a plantation of pepper, and the Chinese | 


who accompanied Hornstedt cooked and ate its 


flesh, which they stated to be delicious. The | 


ot half digested fruit, 


stomach contained a Ersa| 
a that, contrary to the 


whence it has been infetre 


rule among ophidian reptiles, it is of frugivorous - 


habits. Cuvier, indeed, says, 
& tort qu’elle vit de fruits, ce qui serait bien extra< 
ordinaire dans un serpent.” But with deference to 
so great an authority, we may observe that no one, 
knowing only the genera] habits of the Saurian rep- 
tiles. *but not acquainted with certain 


feed on leaven, would regard the iguana as herbi- | 


Vorous until the fact was ascertained; and so may 


species that | 


* Hornstedt a avaneé | 





working of each is 
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and seize another victim, 
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and dart upon their victim, which 


death or strangled, For their predatory habits { 
are admirably adapted; their teeth 
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_ Family BOIDZ (BOAS, PYTH [ONS). 

The Boide are huge snakes confined to the 
regions of the globe, and formidable from their 
atrength and mode of attack. ° They lurk in ambush 

IN an instant js 
and crushed to, 
he 
(see Fig. 2058) 
head of Boa canina) are terrible, and produce a dread. 
ful wound: the neck is slender, the body increasin 
gradually to about the middle in diameter, and then 
decreasing. The tail is a grasping instrument 
strongly prehensile, and aided by two hook-like 
claws, sheathed with horn, externally visible on 
each side, beneath, just anterior to the base of the 
fail (see Fig. 2259, the under part of the base of 
the tail in the Boa canina), Though external] 
nothing beyond these spurs appear, internally {5 
found a series of bones, representing those of. the 
hinder limbs, but. of course imperfectly developed ; 
yet they are acted upon by powerful muscles, and 
can be so used as to form a sort of antagonist to the 
fail while grasping any object; they thus become a 
fulcrum giving additional force to the gras » which 
secured thereby to a fixed point, gives double power 
to the animal's energy. ‘These limbs removed are 


seized and enveloped in their folds, 


seen at Fig. 2260: a represents the left limb of the 


boa scen anteriorly; B, the same Jimb seen por- 
teriorly ; a, the tibia or leg-bone; &, the external 
bone of the tarsus ; c, the internal bone of the tar. 
sus; d, the bone of the metatarsis; e, the claw- 


bone. Fig. 2261 represents the tail of the boa with 


its rudimentary limb on one side in situ with the 
muscles exposed: a, the vent; 8 the hook or spur 
on the left side ; ¢, the subeutaneous muscle 3d, ribs 
and intercostal muscles ye, transverse muscle of the 
abdomen; f; bune of the leg enveloped in its 
muscles ; g, abductor muscle of the foot ; &, abductor 
muscle of. the same. . Hot morasses, swamps, the 
borders of rivers, and the tangled underwood of 
dank forests, are the favourite spots which these 
formidable serpents haunt; often half floating in 
the water, concealed amidst luxuriant herbage, with 
the tail grasping some branch or adjacent tree, they 
wait for their prey ;. the, footsteps of their unsus- 
pecting victim are heard as, it comes to quench its 
thirst; the snake raises his head, glances upon his 
prey, then instantly lowers it, and, prepares for the 
attack ; all is silent, the creature draws near—it 
stoops to drink ; suddenly, like a flash of lightning, 
the snake darts upon it ; the water is Jashed to foam ; 
a cry of pain and terror, and all again is silent ; the 
animal is quivering in the coils of the mighty snake ; 
ils life is soon crushed out. And now, gradually 
relaxing his accumulated folds and knots, the monster 
disengages himself and prepares to gorge the prey; 
he glides round it with eyes glaring Upon it sever and 
anon he tonches it with his bifid quivering tongue, 
and soon commences to draw it in, beginning at the 
head, which first disappears; the mouth drips with 
a glutinous saliva; the jaws are all distorted ; the 
visible, and also of the muscles 
of the head and throat; the skin of the neck is 
stretched, and a Pream as if it would burst the next 
instant, yet still the operation proceeds: so Jost 
now Is the snake to everything else, that it may be 
approached, struck, or even wounded, without ceasing 
its efforts, which increase with the difficulty occa- 
sioned by the bulky body of its . orey. By slow and 
most energetic efforts, the whole at last is gorged ; 

monster quietly seeks his ac- 
customed retreat, and cailing himself round, sinks 
into a torpid state, which continues for a month ; 
when, reanimated and.with renewed vigour he leaves 
his lair, and issues forth to lurk again in ambush, 


Not only quadrupeds, but even large fishes fall a 
prey to these serpents ; they dart upon the latter as 
they approach the surface ‘of the water, and drag 
them ashore. The Boide indeed swim with great 
rapidity ; but they climb trees, and, as Hernan- 
dez says, vibrate to and fro, being fixed by the 
tail tow branch, “ snatching men and boys and other 
animals of that kind, and sometimes devouring 
them whole.” 

The species of the restricted genus Boa are all 
natives of the tropical regions of America, and are 
characterized by the plates on the under surface of 
the tail being single. All are most beautifully 
coloured, and gleam in the sun. 


Among the principal species are the following :— 


2262,—Tuxz Emprror Boa 


(Boa constrictor), Le Devin, Daudin ; Constrictor 
formosissimus ; Constrictor Rex Serpentiuym; Con- 
strictor Auspex: Constrictor Diviniloquus, The 
latter names plainly indicate the superstitious feel- 
ings with which it was regarded by the Mexicana, 
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$2963.— Tas ANACONDA a 


tale). Boa munna, Linn.; Boa aquatica, 
(Tied Maxim. Mr. Bennet observes, that the term 
Anaconda appears to be of Ceylonese origin, and 
« apples it to the Pyfhon Tigris; we, however, 
jollow Cuvier and most naturalista, who appropriate 
it to the present species. 
2264.—THE Bosoni 


Hoa canna) Boa viridis, Boddart, Boa thalas- 
sini, Lauentl. 


2265.—Tue ABOMA 


( Boa cenchria, Linn) Boa cenchns, Gmel , Boa 
cenchrya, Paince Maxim 

In Boa constitctor the head 13 covered to the end 
of the muzzle with small scales lke those of thc 
poly, there are no pits in the plates along the 


We 
. in Boa seytale the head has scaly plates fiom the 
eye to the end of the muzzle, no pits on the jiw- 

fis 

In the Boa canina there are plates on the muzzlc , 
the sides of the yaw have a hind of slit under the cye 
an} beyond it 

In Boa cenchia there are eat plates on the 
m izzle, and pits or dimples upon the plates of the 
aws 

Fkndowed with powers which in a semi-civilized 
state of society must operate powerlully on the 
mind, at case and freedom alike on the land, in the 
water ol among the trees at once wily, dating and 
nicsistible in thei attack giaceful in than move- 
mets, and splendid in then colouring,—that such 
ceatues, fo be both dreaded and admired, should 
become the objects of superstitious i¢verence, 18 
scarcely to be wondercd at = The ancient Mexicans 
iruded the boa as sacred, they viewcd its actions 
with a¢higious honor, they crouched beneath the 
fiery glance of its cyes, they trembled as thcy 
hstencd to its long-diawn hiss, and from various 
suns and movements predicted the fate of tubes or 
individuals, or diew conclusions of guilt o: inno- 
concc, Lhe supreme idol was represented encucled 
and guardcd by sculptured sce:pents, before which 
wae offered human saciifices, 


“On allie throne, with four huge silver snakes, 
An ifthe ke pers of the sanctua 
Cir l t withstr tchm, ne k det fangs display d, 
Mexiutl wate an ther graven wake 
Belted with scucs of ,uld his monster bulk 
dot THEY 


Often, however, the divinity was represented in 
the form of a huge serpent, with a human victim in 
his cols, or halt meded in his honid jaws, and 
the priests had tame boas of great size, with which 
they were famiiar, and which they suffered to 
wietth round them, and thereby inspiring the 
pole with wonder, fear, and servile obedience 

nly has the late Dr Southey, in his poem of 
Maduc, depicted such an exhibition and its effects 
Noolin, the y rest of the snake god, 18 a pusonei in 
the hand» of Madoc and hie party, when 


“T orth fiom the dark recesses of the cave 
Phe serpent came, the Hoamen at the apht 
Shoutcd, ani they who held the priest: ay palld 
Relixcd their hol! On came the mighty snake, 
Ani twined in many a wreath round Ncolin, 
Dating aright alef Ins sinuous ne k 
With searchin «yo and lifted jaw, ant tongue 
Quivering , and fissis of a heavy shower 
Upon the summer woods — [he Britons stood 
Astounded at the powerful reptile » bulk, 
And thit strange s,ht His girth was as of man, 
But cauly could he have overt ppd 
Goliath helmed hood, or thet huge king 
Of Busan, hug st of the Anakim 
What then was hum in atrength if once involvd 
Within thon dreadful ¢ ilx!) Phe multitude 
Fall prone and w orahipp d 


It 1s probably of the boa constrictor, thc amperor, 
the devin, that Hernandez writes, unde: the name 
Of ‘Temacuileahuia, so called from its powers, the 
word meaning a fighter with five men It attacks, 
he says, those it meets, and overpowers them with 
such force, that af it once coils itself around their 
necks it strangles and kills them, unless it bursts 
Itself by the violence of its own efforts, and he 
slates that the only way of avoiding the attack 1s 
for the man to manage in such a way as fo oppose 
4 tree to the animal s constnction, so that while the 
Stipent supposes itself to be crushing the man, it 
wr be torn asunder by its own act, and so die 
i e do not ask ou readers for their implicit faith in 

u8 He adds that he has himself seen serpents as 
thick as a man’s thigh, which had been taken young 
by the Indians and tamed, they were provided with 
& cask strewn with litter in the place of a cavern, 
Where they hved, and were for the most part quies- 
Cent, excent at meal-times, when they came forth, 
and amicably climed about the couch or shoulders 
of ther master, who placidly bore the serpent’s em- 
prace, They often coiled up in folds, equalling a 
arge cart-wheel in size, and harmlessly received 

cir food. In most accounts current respecting the 
mode in which boas and pythons take their food, the 
hake, after crushing its prey, 1s described as heking 
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the body with its tongue and lubricating it with 
saliva, in order to facilitate the act of deglutation. 
It has been observed with justice, that few worse in- 
struments. for such a purpose than the slender dark 
forked tongue of these snakes could have been con- 
tnved. and that, in fact, the saliva does not begin 
to be pomed out abundantly tall required to Jubii- 
cate the yaws and thoat of the animal straining to 
ingulf the carcass. We have seen these snakcs 
take their food, but they did not lubricate it, though 
the vibiatory tongue often touched it, we muot, 
therefore, withhold our credence fiom the common 
asseition. 

The size attained by the boa 1s often very gre it, 
and larger individuals than any now seen occuned 
formally, before their ancient haunts had becn in- 
vaded by human colomzation One killed in Sui 
nam by Captain Steadman, though asserted by the 
natives fo be young, measured upwards of twenty 
two feet in length, and yielded tour gallons of fine 
ou, exclusive of as much o: more wasted 

A specimen appuently of the Boa scytale, called 
In Venesuela “La Culebra de Agua,” o1 water 
serpcnt, and also “Kl Tiaga Venado,’ ot deer 
swallower, which measties ninctecn feet and a hilf 
in length, was presented by Su Robert Ker Portes 
to the Umted Service Museum He states that & The 
flesh of this serpent is white and abundant in fat 
Lhe people of the plains never ert it, but make use 
of the fat as a remedy tor rheumatic pains, ruptures 
Strains, &« ”’ 

[his serpent,” says Su Ro Wk Porter ‘18 not 
venomous nor known to injure man (at Jeast not im 
this part of the New Woild , however, the watives 
stand im great foar of it, mever bathing in wats 
where ifas hnown to exist Its common haunt on 
iather domicile, 1) invanably near lakes sw imps, 
and riveis, likewise close wet ravines produced by 
Inund ations of the penodieal rains hence, trom its 
aquatic habits, its first appellation Fish, and those 
animals which pan there to dink, arc the objects 
of its prey ‘The cicature lurks watchfully unde 
cover of the water, and whilst the unsuspecting 
animal 1s dunking suddenly makes a dash at. the 
nose, and with a giip of its bachercclining double 
ranze of tecth neve: tails to secure the termed 
beast beyond the power of escape ” 

It would appear that boas ae apt to be earned 
out to sca by sudden flaods, and are sometimes 
dutted alive on distant coasts The Rev J ins 
down Guilding (witing in the Island of St) Van 
cont) says, ‘A noble specimen of the boa canstiicton 
was lately conveyed to us by the currcats twisted 
1ound the trunk of a Jarre sound cedar tree, which 
had probably been washed out of the bank, by 
the floods of some gieit South Amerncin rive, 
while ats huge folds hung on the branches as it 
waited for its prey The monster was fortunately 
destroyed after killing a few sheep and his skcleton 
now hangs before me im my study, putting me in 
mind how much reason J might have had to fcar im 
my future rambles through St Vincent, had this 
formidable reptile been a pregnant female and 
cacapcd to a safe icticat ” 

The Pythons closcly rcsemble the tiue boas but 
have the subcandal plates double, the muazle is 
sheathed with plates, and those covering the mas 
gins of the jaws have pits These snakes, which 
equal or excced the bors in magnitude, are natives 
of India, Attica, and Australia  Phny speaks of 
snakes in India of such @ size as to be capable of 
swallowing stags and bulls and Valerius aan 
quoting a lost portion of Phiny’s work, narates the 
alaim into which the troups under Regulus were 
thrown by a serpent which had its Jair on the banks 
of the river Bagiadas, between Utica and Carthage, 
and which intercepted the passage to the river It 
resisted aidinary weapons, and killed many of the 
men, till at last it was destroyed by heavy stoncs 
thrown from military engines used in battering 
walls its Jen¢th 15 stated as a hundred and twenty 
thiee feet. Regulus carmed its shin and jiws to 
Rome, and dc posited them in onc of the temples 
where they remauwned till the time of the Numantine 
war 

Diodorus Siculus relates the account of the cap- 
ture of a serpent, not without:Joss of Ife, in keypt, 
which measured thirty cubits Jong, 1t was taken to 
Alexandia. Suetonius speaks of a serpent exhi- 
bited at Rome in front of the Comitium, hity cubsts 
in Jength. 

Though we do not refuse credit to these narra- 
tives, 1t must be added that in modein days we have 
not seen serpents of such magnitude yet they may 
exist. Bontius observes that some of the Indian 
pythons exceed thirty-six feet in length, and says 
that they swallow wild boars, adding, ‘‘theie aie 
those alive who partook, with General Peter Both, 
of a recently swallowed hog cut out of the belly of 
a serpent of this kind.” These snakes, he observes, 
are not poisonous, but strangle a man or other ani- 
mal by powerful compression. The Ular-Sawa, or 
Great Python of the Sunda Isles, 1s said to exceed, 
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when full-grown, thirty feetin length; and it 1s nar- 
rated that a ‘“ Malay prow being anchored for the 
night under the Island of Celebes, one of the crew 
went ashore, in search of betel nut, and, as was sup- 
posed, fell asleep on the beach, on his return. fn 
the dead of the might his companions on board were 
roused by dieadtul screams, they immediately went 
ashore, but they came too late, the cries had ceased 
—{he man had breathed his last in the folds of an 
enormous serpent, which they hulled They cut off 
the head of the snake and carried it, together with 
the lifeless body of then comiade, to the vessel ; 
the nght wist of the corpse bore the marks of the 
serpents teeth, and the disfigmed body showed that 
the man had been crushed by the constriction of 
the rcptile round the head neck bicast, and thigh ” 

Mr: Mcleod in his ‘Voyage of H MS Alceste,’ 
alter descubing the mode in which a python on 
boad, sixteen fect in length, crushed and gorged 
w oat, the distrcssing enes of which on he ing intro- 
duced into the serpent’s cage could not but cxcite 
compassion goes on fo say that during a cip- 
tivity of some months at Whidah, in the kingdom 
of Dahomey, on the coast of Atrmca, he had op- 
portunities of observing pythons of more than 
double that size, and which wore capible of swal- 
lowing anmmals much larger than goats or sheep 
‘ Governor Abson,’ he adds, “who had for thuty- 
sever yours resided at Jot William (one of the 
Atincan Company 8 settlements there), desc mes 
some desperate stiuggles which he has seen, or which 
had come to his knowledge, between the snakes and 
wild beasts as well as the smaller cattle im which 
the former were always victonous A negro herds. 
min belonging to Mi Abson (and who afterwards 
hmped for many years about the fort) had becna 
scized by one of these monsters by the thigh, but 
fiom his situation in a wood, the serpent im. at- 
tempting to throw humsell round him got entangled 
with a tree, and the man being thus preserved from 
astute of compression, which would instantly have 
iendeicd him quite powerless, had presence of mind 
cnouch to cut, with a luge knite which he camied 
about with him, deep gashes in the neck and thioat 
of his antagomst, thereby killing him, and discn- 
gaging himsclt from his fraghttal situation He never 
alfcrwaids however, recovered the use of thit limb, 
which had sustamed considerable injury fiom the 
fings and mere torce of his jaws ” 

Ludolph states that enormous snakes exist in 
Tthiopia, and Bosman informs us that entie men 
hive been found in the gullet of scipents on the 
Gold coast In the ‘Oucntal Annual isthe follow- 
Ing nauative ¢expluatory of a woll-known picture 
by Mi W J)amell —‘* A few yeas before our visit 
to Calcutta,” says the writer, “the captain of a 
country ship while passing the Sunde:bunds sent a 
boat into once of the crecks to obtam some flesh 
fruits, which are cultivated by the few miserable 
inhabitants of this nhospitable 1¢gion — Llaving 
reached the shore the aaw moured the boat under 
a bank and left one of their pty to take care of 
her Dung then absence the |ascar who remained 
in Charge of the boat, overcome by heat, lay down 
under the seats and {cll asleep = Whulst he was in 
this Nappy state of unconsciousness an Cnormous 
boa (python) emerged fiom the jungle, reached the 
boat, had already coiled its buge body 1ound the 
slucper and was in the very act of crushing him to 
dcath, when his companions fortunately retuincd at 
this auspicious moment, and attacking the monster, 
severcd a portion of ifs tail, which so disibled it 
that it no Jonge: retained the power of doimg muis- 
clicf The snake was then casily despatched, and 
was found to measure, as stated, sixty-two feet and 
some inches in Jength* = It 13 hardly probable that 
the snake had fairly entwined round the man, for 
the sudden compression of the chest, had the snake 
exeited its stiength, would have been almost in- 
stantly fatal 

We necd not enter into the painful and revolting 
details of the mode tn which the goat was crushed and 
gored on board the AJecete the account of which 18 
given by Mr McLeod, and has been often tran- 
auiibed , suffice it to mays that with astonishing 
velocity, hke a flash which dazzles and 1s gone, the 
poat was rigidly enciicled in the monster's knotted 
folds and afterwards gradually swallowed , the ap- 
pearance of the snake, with the throat swelled out 
as if about to burst, and the jaws dnpping with 
saliva, being hideous and disgusting. 

In March, 1841, a singular circumstance occurred 
at the gardens of the Zoological Society, which at 
the same time caused no Jittle surpiise. A python 
eleven or twelve feet long, and one about nine feet 
long, were kept together in a well secured cage, 
both had been fed one evening, the Jarger one with 
three guinea-pigs and a rabbit, but, as 1t would ap- 
pear, his gi phe was unsatiated The next morn- 
ing when the keeper came to look into the cage, the 
emaller python was muissing—its escape was impos- 
sible—and the question was what had become oi it? 
The truth was evident—its larger companion had 
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2268.—Port-Natal I’ython. 
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2267,—Loe Conatrictor. 
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9871.—Tentacled Herpeton. 
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swallowed it. There it lay torpid, and bloated to 
double its ordinary dimensions. How it accom. 
plished the act is not known, but we may imagine 
u fearful struggle to have taken place, as wreathing 
round each other they battled for the mastery ; un- 
leus, indeed, the victim was itself torpid, and inca- 
pable of resistance. 


9°66.—THK TIiGER-PYTHON 


(Python tigris). This eee species is a native 
of India and Java, and a often brought over to 
England for exhibition. It was, we believe, from 
one of this species that Mr. Cops, the keeper of the 
hon office, was in imminent danger, as naiated by 
Mr. Biodetip. The animal was near shedding its 
skin, and consequently nearly blind, for the shin of 
the eye, which is shed with the rest of the slough, 
becomes then opaque, when Mr. Cops, wishing it fo 
feed, held a fowl to its head, 
the bird, but missing it, seized the keeper hy the 
Jeft thumb, and coiled round tis arm and neck ina 
moment. Mr. Cops, who was alone, did not lose 
his presence of mind, and immediately attempted 
to relieve himself of the powerlus constuction by 
getting at the snake’s head, But the serpent had 
so knotted himself on his own head, that Mr. Cops 
could not reach it, and had thrown himself on the 
floor in order to grapple with a better chance of 








| 
success, when two other keepers cumimg in broke 
the teeth of the serpent, and with some difficulty 
reheved Mr. Cops from his perilous situation, “Two 
broken teeth were extracted from the thumb, which | 
soon healed, and no material inconvenience was the | 
result of this frightful adventure. | 
Hig. 2267 represents one of these pythons in the 
act of daiting upon a smal] animal. 
( 
| 


99698,—The Port-NATAL PytTHON 


( Python natalensis), This snake is a native of South , 
Attica, where it was discovered by Di. Andiew Smith, | 
who observes, that cither this species, or one very | 
hke it and of equal size, was formerly an inhabitant | 
of the distiiets now within the Cape colony, and that. | 
the traditions of the older Hottentots abound with 
instances of its miraculous powers, At present, he 
anys, it is not to be found within hundreds of miles 
of the boundanes of the colony, and few specimens | 
nave been obtained nearer than Port Natal. He | 
informs us that it occasionally attains a vei 
wize, and, according to the natives, individuals have 
been seen whose creamterence was equal to that of 
the body of a stout man: Dr. Sinith himself saw a 
shin which measuied twenty-five feet, though a 

ortion of the tail part was deficient.“ Tt feeds,” 

e continues, “upon quadrupeds, and for some 
days after swallowing food it remains in a torpid | 
state, and may then be easily destroyed. The South | 
Africans, however, seldom avail themselves of 1id- 
ding themselves of a reptile they view with horror, 
as they beheve that it has a certain influence over 
their destinies; and affirm that no person has ever 
been known to maltieat it without, sooner or later, 
paying for his audacity.” Fig. 2269 represents the 
apy surface of the head. 

t would appear from the same authority that a 
python common jn India (P. bivittatus) is found 
aixso in Western Africa; and that specimens fiom 
the latter locality are in the museum at Fort Pitt, 
Chatham. 


977 ().——THk BENGAL Exyvx 


(Eryx bengalensis), The genus Eryx was first se- 
parated from boa by Daudin ; at differs in having a | 
very short obtuse tail, and in wanting the hooks at 
the base; the vential scuta are narrow; the head 1s 
whort, and scarcely exceeds the neck, and is covered 
above with smal! scales. 
cies little is known. Fig. 2270 includes a delineation 
of the abdominal and subcaudal plates. 


2271.—Tas Tentac tgp Herrrron 


( Herpeton tentaculatus). Erpeton tentaculatus, Lacé- 
pede; Rhinopirus tentaculatus, Merrem. 

In this remarkable snake, an example of the genus 
Herpeton, the muzzle ia furnished with two soft ap- 
pendayes, covered with seales; the head is covered 
with large plates; the abdominal scuta are small ; 
the tail is ae and: pointed, and covered beneath 
with the same kind of scales (squam#) a» above. 
There are no hooks or rudimentary hmbs. Of the 
use of the two singular appendages to the muzzle 
we can give no account, nor are the peculiar habits 
of this snake understood. With the figure are 
eeu of the head, and under surface of the 
tail. 


2272.—Tux Karoo BokapaAm 


Neraind Cerberus, Daudin). Genus Cerberus of 
uvier, 

Cuvier places the genus Cerberus near the py- 
thons, observing that, as in those serpents, the whole 
of the head is. covered with scales, the anterior por- 
tion only, including the eyes, being protected & by 


The snake darted at 
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plates (see Fig. 2273, the Head of Cerberus). There 
are no hooks, and the subcaudal plates are some- 
times double, sometimes simple. 
Russell, who describes this species in his work 
on Indian serpents, observes that the head, though 
somewhat broader than the neck, yet appears smal! 
in proportion to the trunk: a little convex above, 
compressed on the sides, and projecting into a short 
obtuse snout, on which the eyes and nostrils are 
situated. The snout is covered with small laming 
of various forms, the rest of the head with small sub- 
otbicular carmated scales. The mouth is not large ; 
the jaws are nearly of equal Jength; the teeth close 
set, reguiar, small, reflex; a marginal and two 
palatal rows in the upper jaw. The eyes vertical, 
small, orbicular, protuberant; cach sifuated in the 
centre of a remarkable circle of small triangular 
laminw, The nostrils very small, vertical, near to 
ench other, and close to the apex of the muzzle. 
The trunk 1 thick, round, covered with large cari- 
nated oval scales. Length three feet four mches 
General colour dark grey above; the head almost 
black, under parts dusky yellow. 

Dr. Russell adds, that lis specimen, from which 
the figuie is taken, was sent from Gangam in July, 
1788, and that he never saw one alive. He remarks 
that, notwithstanding its suspicious appearance, the 
want of poison organs proves that the snake is not 
formidable. 

An allied species, Cerberus cinereus, Cantor, is 
described in the ‘Proceeds. Zool. Soc.’ 1839, p. 55. 
It in a native of Bengal, where it is termed by the 
inhabitants JAl Ginthéa. 

From the innoxious serpents we may now pass to 
the section containing the venomous races. There 
is something pecuharly repulsive in the appearance 
of venomous serpents ; their thick broad head, their 
sparkling eyes, and their wide Jaws, give them a 
ferocious expression, from which we involuntaily 
recoil. They appear as if confident of their deadly 
weapons, and when irritated or opposed assume an 
attitude of defiance, and prepare to inflict the fatal 
stroke. All are ovoviviparous. If we examine the 
skull of one of these deadly reptiles we shall find 
it modified very differently from that of the non- 
venomous races, on many important points. Let us 
fake the skull of the Rattlesnake as an cxample. 
See Fig. 2274. 

In the first place, the upper maxillary bones or 
jaws, which i the python and common snake, &e , 
we see long, though free, and armed with a row of 
teeth, are each reduced to a short rounded bone, in 
which the powon fang is implanted; this bone 1s 
moveable or rotatory, and 18 supported posteriorly by 
a Jong slender pedicle, the external pterygoid bone, 
also moveable, governed by certain muscles ; hence 
it follows, that when this slender bone 1s retracted, 
the small maxillary bone rotates backwards, and 
fhe poison fang is reeeived into a fold of the gum 
fitted for ats reception ; out when the external 
pterygoid is pushed forward, the maxillary bone 
iotates unteriorly, and the poison fang is thrown 
forwards ready to inflict the wound, Behind this 
poison fang there are germs undeveloped, ready on 
its loss to occupy its place, at least afler the lapse 
of ashort period. Passing from the maxillary to the 
palatine bones, to which the external pterygoids are 
uticulated, we see them furnished with a row of 
oidinary simple teeth. 

The laser jaw is long and slender, and articulated 
to the skull by a Jong and slender tympanic and a 
slender mastoid bone, all moveable, whence the 
gape of the jaws is very wide. The lower jaw is 
armed anteriorly with simple teeth. 

With respect to the structure of the poison fangs, 
we must observe that they are so constructed as to 
enclose a tube or channel, Jeading from a large 
poison gland, and conv g the deadly fluid to the 
This tube 1s not pierced 
through the substance of the fang, but is exterior to 
it, and formed by a fold of its edges, which are sol- 
dered together. This peculiarity is well described 
by Professor Owen, who observes that ‘a true idea 
of its structure may be formed by supposing the 
crown of a simple tooth, as that of a boa, to be 
pressed flat, and its edges to be then bent towards 
each other, and soldered together, so as to form a 
hollow cylinder open at both ends. The flattening 
of the fang, and its inflexion around the poison duct, 
commence immediately above the base, and the 
suture of the inflected margins runs along the an- 
terior and convex side of the recurved fang: the 
poison canal is thus in front of the pulp cavity.” 

Such is an outline of the structural peculiarities 
in the jaws of the more typical] poisonous snakes, as 
Vipera, Naja, Crotalus, Trigonocephalus. In others, 
however, there is a row of teeth more or less nu- 
merous, behind the poison fangs, and in the upper 
maxillary bones. In all the family of marine ser- 
penta, the poison fang is only the foremost of a row 
of fixed maxillary teeth; four or five in number on 
each side. Such is also the case in some of the 
terrestrial genera, as Bungarus, in which there are 
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from three- to five grooved teeth, behind the great 
sk Sl and in Hamadryas, the huge poisonous tree. 
snakes of India, in which the same peculiarity oc. 
cuts. Hence Cuvier divides the venomous serpents 
into such as have isolated poison fangs, and into 
such as have other maxillary teeth also. 

Fig. 2275 represents the poison gland, ite duct 
and the fang of the Trigonocephalus: a, a, the 
Poison Gland; b, the Duct; c, the Fang; the lettey 
indi¢ates the position of the slit from which the 
poison passes into the wound. “ The poison glands,” 
says Professor Owen, “ occupy the sides of the puy 
terior half of the head; each consists of a’number 
of elongated narrow lobes, extending from the main 
duct, which iuns along the lower border of the gland, 
upwards and slightly backwards; each lobe gives 
off lobules throughout its extent, thus presenting a 
pinnatifid structure; and each lobule is subdivided 
into smaller secerning cea, which constitute the 
ultimate structure of the gland. The whole gland 
is surrounded by a double aponeurotic c&psule, of 
which the outermost and strongest layer is in con. 
nection with the muscles by whose contraction the 
several ceeca and lobes of the gland are compressed 
and emptied of their secretion. This is then con- 
veyed by the duct to the basal aperture of the 
poison canal of the fang. We may suppose that, ag 
the lachrymal and salivary glands are most active 
during particular emotions, so the rage which st. 
mulates the venom-snake to use its deadly weapon 
must be accompanied with an increased secretion, 
and great distention of the poison glands; and as 
the action of the compressing muscles is contempo- 
raneous with the blow by which the serpent inflicts 
its wound, the poison is af the same moment in- 
jected with force into the wound from the apical 
outlet of the perforated fang.” 

It would appear that one venomons serpent can 
kill another by the bite, at least if it be of a distinet 
species: for it seems that individuals of the same 
species may bite each other with impunity. We 
believe also, that if in its rage a serpent bites itself, 
no symptoms are produced. Russell says that Cobras 
bite each other without any consequence ascribable 
to the poison, but they kill other snakes. 

The huge poisonous Tamadryas of India, often 
twelve feet in length, habitually preys upon other 
serpents, darting at them, and killing them by 
poison, after which it gorges them. The Naja of 
Southern Africa has been known to kill and swallow 
the poisonons puff-adder (Vipera arietans); and 
it is asserted that the rattle-snake will seize and 
kill the poisonous Moccasin snake, and afterwaids 
swillow it, : 

The poison of serpents acts more or less quickly 
and decidedly, according to the species, the vigour 
of the individual, the quantity thrown into the wound, 
and the season of the year. Contrary to what Fon- 
tana and M. Schlegel] assert (who says it is neither 
acid nor alkaline), the poison of these reptiles turns 
litmus-paper red, invariably displaying acid pro- 
perties. (See Cantor, ‘ Zool. Proceeds.’ 1837, p. 75, 
note; and Harlan, ‘ Med. and Phys. Research.’ p. 
501, sq.) 

It id a remarkable fact that, as far as hitherto 
tested, the poison of snakes may be swallowed with 
impunity, provided there be no abrasion of the skin 
of the lips, or any part of the mouth; hence when a 
person 1» bitten by one of the reptiles, the best way, 
if a cupping-glass be not at hand, or cannot be ap- 
plied, Is to suck the wound as forcibly as possible. 
With this fact Celsus was well acquainted. His 
words are, “ Those persons who are called Psylli 
have not indeed any special knowledge, but bold- 
ness confirmed by habit ; for the poison of a serpent 
is not injuious when tasted, but when instilled into 
a wound. Therefore, whoever, following the ex- 
ample of the Psyllus, will suck the wound, will be 
both safe himself, and save the sufferer, But this 
point must be fairly settled,.that no ulcer be either 
In the gums, the palate, or any part of the mouth.’ 
With respect to the various specifics so confidently 
recommended, they are of no use. Ammonia used 
as an internal medicine after the poison is drained 
from the wound, and the free application of olive 
oJ, appear to be the most efficacious; the great aim 
must be to keep up the energies of the system; to 
extract the poison, or neutralise if possible its active 
properties. 

Fortunately only one poisonous snake, the bite of 
which is however seldom fatal, exists in our island, 
viz. the Viper. 


2276, 2277.—THE VIPER 


(Pelias Berus). Adder; Vipera vulgaris, Latr.; 
Vipera communis, Leach. 
1e characters of the head are seen at Fig. 2278. 
The common viper is apread over Europe, and 16 
tolerably frequent in many parts of England, giving 
preference to dry woods, sandy heaths, peat len 
and sunny banks, and similar places. In Scotland 
it is more numerous than the common snake. In 
some parts of Yorkshire vipers are abundant, snd 
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they are 80 in alk the chalk counties. Sipe var 
considerably in colour; hence we have the blac 
viper, the D ue-bellied viper, the red viper, the com- 
mon viper, &c., which some naturalists have ‘ven- 
tured to regard as distinct species—whercas the 
truth is they are mere varieties, as 1s now satisfacto- 
demonstrated. 
lappily for us, this is our only venomous reptile ; 
and, dreaded as it is, it is by no means so dangerous 
as reported. It never commences an attack, and 
turns to bite only when driven to self-defence or 
andidenly molested; nor is its bite necessarily fatal. 
We have ourselves known persons bit by vipers— 
one a relative ; he was punctured on the thumb: 
the part swelled and inflamed, and the inflammation 
(with considerable pain and constitutional irritation) 
ascended the absorbents to the axillary glands ; with 
a little care, however, in a few days, every bad symp- 
tom was removed. We have, indeed, heard of cases 
in which gleath has resulted from a viper’s bite, but 
we have never been able positively to authenticate 
an instance, though we are willing to admit that, as 
the effects are much more severe in some instances 
than in others, persons of a highly excitable or feeble 
temperament may have sunk under the action of 
the poison, especially if the animal was in full vigour 
and activity when it inflicted the wound. 

Smal] animals, as mice, rats, birds, &c,, are im- 
mediately affected by the poison, and soon perish. 
The viper oflen attempts to swallow prey too large 
to pass down the asophagus, Mr. Bell has in his 
possession Aa small viper from Poole Heath, in Dor- 
setshire, which was taken in a dying state, having 
foreed down a mouse, which had caused the skin of 
the neck to burst in several places. Mr. J. C. Cox 
found a viper in the neighbourhood of Lausanne, 
which had swallowed a common lizard nearly as 
long as itself, and which had forced a hole through 
the side of the viper, one of its fore-legs protruding. 
(‘May Nat. Hist.,” 1838, p. 238.) 

The viper is ovoviviparous, the young being ex- 
eluded from the egg previously to parturition, So 
requisite is the heat of the sun for this develop- 
ment of the young, that the female viper may be 
often seen extended in the genial rays, basking with 
flattened body, and unwilling to remove fiom the 
spot on the approach of danger. The young vary 
in number from ten to twenty, and are alert and 
active from their bith. 

We have often heard it asserted, though we have 
never been able to verify the statement, that the 
young vipers when alarmed hastily retire within the 
mouth of their parent, and lodge in the stomach or 
esophagus till the danger is passed. To this cir- 
eumstance Mr, Bell, in his work on British reptiles, 
makes no allusion. Mr. Blyth (See Loudon’s § Mag. 
Nat. Hist.,’? 1837, p. 441) observes respecting it, “1 
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have been informed of this by so many credible eye-. 


witnesses, that 1 cannot hesitate in yielding imphieit 
eredence to the fact. One man particularly, on 
whose word T fully rely, tells me that he has himself 
seen aS many as thirteen young vipers thus enter 
the mouth of their parent, which he allerwards 
lalled,and opened for the purpose of counting them. 
The following extract shows that the habit is com- 
mon fo other venomous serpents, all of which are, I 
beheve, without exception, ovoviviparous. It is 
stated of the rattle-snake, in Hunter’s ‘Memoirs of a 
Captivity among the North American Indians,’ that 
‘when alarmed, the young ones, which are eight or 
len in number, retreat into the mouth of the parent, 
and reappear on its giving a contractile muscular 
token that the danger is passed.’” Gilbert White 
says, Several intelligent folks assure me that they 
have seen the viper open her mouth to admit her 
helpless young down ile throat on sudden su prises, 
Just as a female opossum does her brood into the 
pouch upon the like emergencies ; and yet the Lon- 
don viper-catchers insist on it to Mr. Barrington 
that no such thing ever happens.” When evidénce 
is thus contradictory, it is difficult to know what to 
believe. We have seen vipers oft, but we never 
saw the occurrence in question, nor do we know an 
naturalist who has himself seen it. Mr. Blyth, who 

evoted much time to the out-door study of our 
Nafive animals, never witnessed it himself, though 

© believes it upon report. It has been well ob- 
served that much related concerning the habits of 
reptiles seems to be as confused as it is inexact. 

Country-people, besides being inexact in their ac- 
Counts (although their occupations afford them good 
and frequent opportunities for making observations), 
are seldom to be depended upon: they are not nice 
observers of that which does not immediately affect 
their concerna; and disgust, or fear, or indifference 
incapacitates them from taking accurate notice: and 

ene feelings induce contradiction, confusion, and 
exaggeration. Viper-catchers may be better autho- 
Tiles, as from use they overcome the not unnatural 
repugnance to these animals; but in their case, 
Sccuracy depends entirely upon individual intelli- 
fhare),2nd, except the reporters be unexceptionable, 

‘eit etatements ought to be cautiously received.” 


MUSEUM OF ANIMATED NATURE. 


_ The viper hybernates, several entwining together 
in a op hole, or other secure lurking-place, and 
passing the winter in a state of torpidity. 

In many parts of England the viper is better 
known by the name of adder, anciently, says Mr. 
Bell, written nedre, and afterwards eddre ; it is from 
the Anglo-Saxon noadre, nether, lower—a far-fetched 
derivation, and we agree with Mr. J. Bladon that 
there is one much nearer at hand, viz. neidr, the 
ancient British and modern Welsh name for the 
reptile in question. In the plural form it is much 
more apparent, nadroedd, applied both to the viper 
and common snake. 

We shall conclude our observations on the viper 
by alluding to two singular superstitions connected 
with this reptile—perhaps not yet altogether passed 
away. Iiom the earliest times the flesh of the viper 
was celebrated (ike that of the skink, a kind of 
Jizard) in the cure of various diseases, and is praised 
by Phny and Galen. ‘The ancients generally served 
the animal, boiled, like fish; but in our country 
viper-broth was the preparation in request. In Kug- 
land these reptiles were caught by means of a stich 
with a fork or cleft at one end, for pinning the ani- 
mal down, just behind the head: the man then seized 
the struggling reptile by the tail, and pat it into a 
bag: and in this way the shops of the apothecaries 
were supplied. 

Many persons have heard of the ovum anguinum 
of Pliny—the glein neidr of the ancient British—the 
adder-zem or adder-stone, These celebrated charms 
for curing various diseases are nothing more than 
antique blue, green, or striped glass beads of various 
sizes, and perforated. Phny attributed their pro- 
duction to snakes convoluted together in summer, 
and notices the statement of the Druids with regard 
to their mystic production ; and Mason, in his ‘ Ca- 
ractacus,’ gives this Druid’s song :— 
© From the grot of charms and spells, 

Where our matron sister dwells, 

Brennus, hasths holy hand 

Safely brought the Drard wand, 

And the potent Adder stone, 

Gender'd "tore the autumnal moon ? 

When in undulating twine 

The foaming snakes prolific join, 
When they how, and when they bear 
Their wondrous egy aloft in air; 
Thenee, before to earth it fall, 

The Drow in his hallowed pall 

Reevives the prize, 

And instant flex 


Followed by the invenom'd brood, 
Till he crows the crystal flood. * 


Pennant says, * Our modern Druidesses rive much 
the same account of the ovum anguinum (Giein 
Neidr, asthe Welsh call it; or the adder-gem) as the 
Roman philosopher does; but seem not to have so 
exalted an opinign of its powers, using if only to 
assist children in cutting their teeth, or to cure the 
hooping-cough, or drive away an ague.” Some of 
these ancient beads are seen at Fig. 2279. 

A species of viper, called El Effah (apparently 
identical with the Hebrew word “ Ephah,” translated 
viper), Is described and figured in Jackson's ‘Ma- 
rocco,’ as one of the most common and venomous 
of serpents in North Africa and South-Western Asia, 
“Tt is about two feet Jong and as thick as a man’s 
arm, beautifully spotfed with yellow and brown, and 
sprinkled over with blachish specks. They have a 
wide mouth, by which they inhale a great quantify 
of air, and when inflated they eject it with such 
force, as to be heard to a considerable distance.” 
He adds, that they abound in the desert of Suse, 
where their holes are extremely numerous. Capt. 
Riley, in his § Authentic Narrative’ (1817), describes 
their colours as beautilul, and says that Jackson’s 
engraving is very correct. 

Our Fig, 2280, copied from Jackson, represents 
this species, which 1s probably the Vipera Aigypti- 
aca of Latreille. 


998)],.—THuEe UNADORNED VIPER 


In the sub- 
genus Echidna, the top of the head is wholly covered 
with smal] imbricated scales, 

The present species is a native of South Africa ; 
but little, according to Dr. Smith, is known of its 


(Vipera [Echidna] inornata, Smith). 


habits, excepting that, like the other species of the 
genus, it is indolent and heedless of the approach of 
man; indeed, he adds, the vipers, and one or two 
species of Elaps, are the only snakes of South Africa 
which permit themselves generally to be approached 
without evincing any apparent concern; the others 
manifest a disposition to act on the defensive, or fly. 
Even an unusual noise is sure to cause the retreat 
of the innocuous ones. The najas are always read 

for fight, and when their haunts are invaded, Ad 
vance upon the intruder with the head and anterior 
art of the body almost perpendicular, the neck 
expanded, and an expression sufficiently indicative 
of the malignant purpose they have in view. ‘ To 
witness such a proceeding,” he continues, ‘once fell 
to my own Jot. Walking in the vicinity of Graham's 
Town, I happened to excite the attention of a Naja 
Hemachates, which immediately raised its head, 
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and warned me of my danger by the strength of its 
expiration; it then commenced an advance, and 
had 1 not retired, I should in all probability have 
suffered, provided I had not been fortunate enough 
to disable it; which probably would not have hap- 
pened, considering that the species, in common with 
others of the same genus, is extremely active. Even 
though I retired, 1 was not satisfied that the danger 
Was lt as the flight of this snake's enemy does 
not always put a stop to its advance when once com- 
menced. An officer of the Cape Corps, upon whose 
authority the most implicit reliance was to be placed, 
informed me that he once was chased twice round 
his waggon by an individual of the same species, 
and the pursuit might have been prolonged had not 
i Hottentot disabled the enraged repule by a blow 
from a Jong stick.” 

The unadorned viper is about thirteen inches in 
length: its general colour above is yellowish brown ; 
under parts dusky yellow sparingly sprinkled with 
brownish dots. 








2289.—THr Sourn AFRICAN CERASTES 


(Cerastes candalis, Smith). The genus Cerastes 1s 
distinguished among the vipers, by a little pointed 
horn rising from the upper margin of each eye. 

One species is a native of Egypt, Libya, &c., but 
the present was discovered in South Africa by 
Dr. A. Smith. In these snakes, the head is broad 
and very distinct from the neck, the body thick, the 
tail taper. Fig. 2283 represents the Head and Tail 
of Cerastes caudalis, 

This species inhabits dry sandy distric{s, and mani- 
fests the oidinary indolence of character common 
to the wipers; on which account, says Dr. Smith, 
“they are more dreaded by the native of South 
Afneca than even snakes possessed of more virulent 
poison, but disposed to aetion on the approach of 
danger. According to good testimony, this species 
will continue for days fogether in one position, and 
ns it never seeks to avoid danger, however imminent, 
its presence is rarely discovered unless when 
trampled upon, and the offending paity is wounded 
by its fangs. Though inactive, it is i no means 
so when Injured; its movements are then performed 
with activity; and when once it seizes the obnoxious 
object, it retains its hold with great determinaticn, 
and some considerable exertion is often required to 
detach at. The same may be said of most of the 
vipers, in which respect they ditfer materially 
fiom naia.” This species Is about fourteen inches 
long. 

The upper parts are yellowish red, variously spotted 
and marked with orange brown and other tints. 
The under parts are pale rose red, with a pearly 
lustre. 

e 


2984, 2285.—Tne Eayprian Cerasres 


( Cerastes ;— Vipera cerastes), ‘This species, as well 
as the Cobra o: Ha), was well known to the 
Eeyptians of antiquity, and figures of if occur 
abundantly in ther temples: it is this species be- 
vond oui of which Herodotus speaks in the fol- 
lowing passage: © There are about ‘Thebes sacred 
serpents entirely innoxious to man; they are of 
diminutive size, and have two horns sprouting from 
the crown of the head; when they die, they are 
buried in the temple of Jupiter, to whom they are 
said to be sacred,’ TWerodotus was in error im say- 
ing that these snakes are innoxious; he had perhaps 
only examined tame ones, from which the poison 
fangs had been carefully extracted. 

In its manners this species precisely resembles 
the preceding: it inhabits the sandy desert, where 
in ruts or depressions it will lie quietly for days, 
luxuriatine inthe heat of the sun; and a» ifs colours 
assinulate with those of the surface on which it re- 
poses, there is danger of treading accidentally upon 
it, at the risk of a wound. 

It appears to have considerable powers of en- 
during hunger and thirst ; probably it never drinks: 
its food consists of insects, small reptiles, mice, &c. 

Bruce states that he kept two of these snakes in 
a glass jar for two years, without giving them any 
food; they did not appear to become torpid in 
winter, and cast their slough at the close of April. 

Speaking of the partiality of these animals for 
heat, he says that thongh the sun was burning-hot 
all day, yet “when we made a fire at night by dig- 
ging a hole and burning wood to charcoal in it for 
dressing our victuals, it was seldom that we had 
fewer than half a dozen of these vipers, which burned 
themselves to death by approaching the embers.” 
“ The pcison,” he adds, “is very copious for so small 
a creature ; it is fully as large as a drop of lauda- 
num dropped from a phial by a careful hand. I 
compelled one to scratch eighteen pigeons upon 
the thigh, arid all died in nearly the same interval 
of time. ; 

“The cerastes moves with great rapidity and in 
all directions, forwards, backwards, and sideways. 
When it inclines to surprise any one who 1s too far 
from it, it creeps with its side toward "G a 
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2275.— Tooth and Poison-Gland of Trigonocephalus 
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2279.—-Adder Stones. 





2274.—Skull of Rattlesnake, 





924)],—Unadorned Viper, 





71.—Viper and Young. 





2283.—IIead and Tail of Corastes. 
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and its head averted, tilf judging its distance, it turns 
round, springs wpon him, and fastens upon the part 
next to it; for it is not true that the cerastes does 
not leap or spring. I saw one of them at Cairo 
craw) up the side of a box in which there were 
many, and there lie still as if hiding himself, till one 
of the people who brought them to us came near 
him; and though in a very disadvantageous posture, 
sticking as it were perpendicular to the side of the 
box, it leaped near the distance of three feet, and 
fustened between the man's finger and thumb, so as 
to bring the blood. The fellow showed no signs 
either of pain or fear; and we kept him with us for 
full four hours without his applying any sort of 
remedy, or seeming inclined to do so, To make 
myself assured that the reptile was in ifs perfect 
state, I made the man hold it by the neck, so as to 
turce open its mouth and lacerate the thigh of ate 
van, a bird as big as a swan. The bird died in about 
thirteen minutes, though it was apparently affected 
in about fifty seconds.” As a proof of the power 
which the suake-charmers have of handling poison- 
ous snakes with impunity, the same traveller says, 
‘‘T have seen af Cairo a man who came from above 
the Catacombs, where the pits of the mummy-buds 
are, who has taken a cerastes with his naked hand 
from a number of others at the bottom of a tub, put 
it upon his bare head, and tie it about his neck lke 
a necklace. After which it has been apphed toa 
hen, and bit at, which has died ina few minutes: 
and to complete the experiment, the man has taken it 
by the neck, and beginning at the tail has eaten it as 
one would do a earrot or stock of celery, without any 
seeming repugnance.”  Bruce’s idea is that certain 
Arab tribes have the knowledge of some roots, the 
chewing of which, combined with a washing of the 
body with an infusion of the leaves in water, exempts 
them from the effects of the poison of these reptiles. 
But with regard to the Black people of Sennaar he 
suspects them to be naturally proof against the por- 
xon. Tis opinions on these points are unworthy 
serious consideration ; and we cannot help thinking 
with Cloquet, that he was credulous ane imposed 
upon by the dexterity of jugglers. Those who have 
seen fire-caters exhibil their tricks can casily imagine 
that a similar deception might be practised, substi- 
tuting a serpent for burnipg materials; and as to 
the experiments, the substitution of a perfect fora 
fangless snuke, and vice vers4, by a dexterous hand, 
is about upon a par with the thimblerig game. Be- 
sides his details are anything but precise, nor do we 
wonder at it; for when speaking about the poison 
glands he says, “I confess the danger attending the 
dissection of these parts made me so cautious that 
any observations T should make upon them would 
be the leas to be depended upon.” From this we 
may judge of his coolness when the living reptiles 
were creeping loose about him) or writhing in the 
hands of jugglers. 

We now advance to a far more formidable group 
of serpents, the deadly Cobras, Najas or Naias, 
which have been celebrated from the-earliest tines, 
ae which are respectively distributedito Africa and 

ndia. 

In the genus Naja, or Naia, the heatlis cavered on 
the top and sides with plates; and the shin of the 
neck is extremely dilatable, or eapable of being 
expanded to such a degree as to form a thin hood, 
the scales during the expansion being thrown far 
apart, from the stretching of the skin. When 
irritated these snakes elevate the head and anterior 
portion of the body, expand their hood, hiss loudly, 
and with sparkling eyes advance resolutely towards 
their assailant ; in this attitude their appearance is 
very beautiful, and, were there no cause for alarm, 
might be contemplated with pleasure. An en- 
counter with an enraged naja is, indeed, no trifling 
affair, for though seldom more than five or stx feet 
Jong, the reptile is bold and powerful, and springs 
on its fue with great velocity; and, as its bite 1s 
mortal, its destruction the next moment cannot re- 
pair the mischief. In dealing with sueh creatures 
discretion is the better part of courage. Fig 2286 
represents the Head of Naja ; a, the side view; 6,a8 
seen from above: Fig. 2287, view of the upper side 
of the Hood expanded, with the head on the same 
Jine with the body: Fig. 2288, a view of the under 
wide of the same: Fig. 2289, the Head seen from 
behind, when the anterior portion of the excited 
serpent isin anerect posture. 

n the naja tripudians the hood is impressed 
behind with a mark somewhat resembling the cen- 
tral porhen of a pair of spectacles reversed : it 
usually consists of a double reversed horseshoe line 
of black or brown, with the two ends dilated so as 
to enclose an oval space, in the centre of which isa 
ring or spot of black. 


2290, 2291.—Tax Cosmon Innian NAJA 


(Naja tripudians). Cobra de Capello* of the Asiatic 
Portuguese ; Serpent A Junettes of the French ; Spec- 





® This name is now given indifferently to all the hooded anakee, 
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tacle Snake of the English; Nagand Chinta Nagoo 
of the natives. vA ” 

This formidable snak6é @ffains to five, or even six 
feet in length; Captain Percival, indeed, says that 
speeimens occur in Ceylon as‘long as fifteen feet ; 
but these specimens, we believe, will be found to 
belong to the genus Hamadryas, which we shall here- 
after notice, and of which the species, being hooded, 
go under the indiscriminate name of “‘ Cobras :” 
they attain to very large dimensions, and are dread- 
fully venomous, and much feared. 

We have already spoken of the manner-in which 
the naja expands its hood and advances to the com- 
bat; and well, as Captain Percival says, iy it that 
he gives the signal, as his motions afterwards are 
too rapid to be avoided; and he adds, “I have 
more than once been an eye-witness to instances 
where the fatal bite of this snake was escaped 
merely by the object of his vengeance timely ob- 
serving his preparations. One remarkable quality 
of these dangerous serpents is their fondness for 
music; even when newly caught they seem to listen 
with pleasure to the notes, and even to writhe them- 
sclvex into attitudes. The Indian jugglers improve 
greatly on this instinct, and alter taming them by 
degrees, instruct them to keep time to their fla- 
geolet.” 

The colour of these snakes is subject to some 
variation, and in Ceylon, according to Dr. Davy, 
those ofa light colour are called high-caste snakes, 
those of a dark colour low-caste. “ The natives,” 
he says, “in general rather venerate this snake than 
dread it. They conceive that it belongs to another 
world,* and that when it appears in this it is merely 
as a visitor; they imagine that it possesses preat 
power, that it is somewhat akin to the gods, and 
greatly superior to man. In consequence they su- 
perstitiously refrain from killing it, and always avoid 
it, if possible. Even when they find one in thoir 
house, they will no* kill it, but, putting it into a 
bag, throw it into water. They believe that this 
snake has a goud and generous disposition, and that 
it will do no harm to man unless provoked.” Dr. 
Davy gives a pleasing picture of the irritations and 
soothings with which the snake-charmers excite and 
allay the temper of this serpent, and records several 
instances of the ‘neration of the poison. ‘In one 
case aA young cocn was bitten in the thigh, and 
gradually sank, and perished in convulsions in about 
seventeen minutes, The first symptoms consisted 
In the respiration becoming hurried and Jaborious, 
to which succeeded a comatose state ; the breathing 
then became scarcely perceptible, when four or five 
convulsive fits came on, each weaker than the other, 
the last proving fatal. 

A. distinct species, found in Calcutta, Bombay, 
and Assam, and termed by Dr. Cantor the Masked 
Naja (Naja larvata), is described in the ‘Zool, Pro- 
ceeds,” 1839, p. 32, 1138 of a brownish colour, with 
numerous faint transverse stripes; the hood is 
maiked with a white rng, not unlike the form of 
a nmiask, behind which there are from three to five 
white rings; the anterior part of the lower surface 
is marked with alternate white and bluish-black 
rings; the posterior part is iridescent glaucous, 

A young specimen of this snake was living in 
1829 in the Society's Gardens, Regent's Park. ‘The 
artificial temperature, 62° Fahr., in which it was 
kept, appeared to agree with it very well. Dr. 
Cantor observes that, in one respect, it offered in its 
habits a striking difference from those of the najas 
venerally in captivity, for, as he was informed by the 
heeper, it feeds occasionally upon hving frogs and 
earth-worms, and that it drinks milk; while those 
In Dr. Russell's possession, and also in his own, in 
India, when deprived of liberty invariably refused 
to take any kind of food. This must be taken with 
some exceptions, for Col. Briggs states that those 
kept by the priests in the temples are pampered 


* Dr. Davy, in his chapter on the Gingalese System of the Univene, 


has the following pawage :—The Naga bhawene, that lies under, 


Asoora bhawene, Is alvo 10,000 leagues in clreumference. It is a 
hollow sphere, without mountalna or bills, lakes or rivers, and en- 
tirely destitute of veyetation, with the exception of a single tree, 
called Parasattoo, that answers for all others hearing not only an im- 
menace vanety of flowers and fruits, but everything elve that is desir 
able. The Naya bhawene Ix the abode of a numerous race of snakes, 
sitmlar in kind to the hooded snake, and of great size, benuty, and 
power, capible of passing from one part of the world to another, and 
shining like gods; so that, though they have no hight but that whieh 
emanates from their own bodies, they enjoy perpetual day infinitely 
Inighter than ours, In thetr former lives on earth they were persons 
of remarkable purity and goodness, almost deserving of becoming 
Koda; but their high virtues were sullied by some viec, particular! 
that of malice, to which they owe their present forms. Thow,h 
snakes, they are Bhoodists, and are in possession of a relic and wor- 
ship in temples, They reside in well-furnished houses, and eat and 
drink, and enjoy society. By merely wishing, they immediately 
have anv article of food they want. and whatever it may be, it alwaya 
appears in the form of a frog. They are under a regal government, 
and are distributed Into castes, like the Cingalese, Their king, 
Mahakilla naga-rajuva, is in every reapect superior to the reat; Te 
was with his asalatanee that the gods and Asooras churned the milky 
soa; he wound himself round a rock, and they, pulling at his two 
extremities, set the masa in motion and accomplished their work, 
Were these snakes disposed, they could destroy the whole of the in- 
habitants of the earth by a single blest of their poisonous breath ; 
bat tly are naturally mild and benevolent, and du harm only when 
provoked. In consequence they are rather venerated than dreaded : 
and it is on this account that the common hooded snake is 90 much 
respected.” 
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with milk and sugar, and will feed out cf 
as tamely as any domestic animal, 


2292, 2293, 2294.—Tnz Eoyprian Copra on Agp 


(Naja Hae: E] Hajé or Hajé Nascher of the 
modern Arabs. 

This formidable snake was well known to the 
ancients, and Cuvier observes that “its habit of 
elevating itself when approached Jed the ancient 
Egyptians to believe that it was the guardian of the 
plains which it inhabited, and they adupted it as 
the protecting deity of the world; it is this snake 
which they sculptured on all the portals of their 
temples, on two sides of a globe.” Thia species is 
iucontestibly the asp or aspic of Egypt, or of Cleo. 
patra, who chose it as the instrument of her death. 
“the worm of Nilus there that kills and pains not,” 
in order to defeat the intentions of Caysar, 

Among the Egyptians this snake was one of the 
marks of regal dignity, and is seen on the forepart 
of the tiara of almost all the Egyptian statues of 
deities and kings. 

Pliny gives the following account of this species, 
‘<The neck of the asp,” he says, “is capable or 
distention, and the only remedy against its bite is 
amputation of the wounded ake This animal, 
otherwise so much to be dreaded, has a sentiment or 
kind of affection truly wonderful; it never lives 
alone, the male and female being constantly found 
together, and if one happens to be killed, the other 
aecks with the utmost fury to avenge its death. It 
knows and selects the destroyer from among crowds, 
and can only be deprived of its revenge by the most 
speedy flight, or the intervention of some rapid 
river.” de adds that the lateral position of its eyes 
prevents if from seeing straight before it, and that 
consequently it is often trodden under foot before it 
is aware of ity danger. This latter circumstance by 
no means proves its incapacity for seeing before it ; 
in fact its sight is as due as its actions are prompt 
and rapid. Old walls, ruins amidst woods, and 
similar places are its usual haunts. 

It would appear, from Dr, A. Smith, that. this 
species is a native of Southern Africa, as well as 
Keypt, Libya, &c. In his African Zoology he 
fiznures three varieties of the Iajé, as well as the 
snake in its young state, with the synonyms Echidna 
flava, Merrem; Naja nigra, Smith; Geel Copell, 
‘Bruin Copell, and Spuugh-Slang of the Dutch Cape 
Colonists. Fig. 2295 represents the Hajé in its 
young state, and 2206 the variety called Spuugh- 
Slang. 

Tle describes the majority of the South African 
specimens as either entirely yellow or purplish 
brown, though a considerable number occur in 
which both these coloura exist in the same indi- 
vidual: the depth of the colour varies considerably 
in different specimens, particularly in the yellow ones, 
in which every shade between stiaw yellow and clear 
purplish brown may be observed. The general colour 
("the young is pale straw yellow, with two brownish 
red collars on the throat; the extremities of each of 
which are visible upon the neck above, and the ex- 
tremities of the lower collar are generally connected 
by a narrow bar of the same colour across the hood ; 
fhe eyes are light chestnut biown. Dr. A. Smith 
further remarks, that if this reptile be specifically 
distinet, he had not been able, after a close com- 
parison, to discover the distinctive characteristics ; 
and that the differences of colour among those col- 
lected in Egypt are quite as great as among the 
South African specimens. 

With respect to the variety called spuugh-slang 
(spitting snake), which is of a livid blackish brown, 
and which Is more rare than the others, he observes 
that it has acquired ifs name from its supposed 
power of ejecting its poison to a distance. All the 
Cobra de Capellos, he remarks, distil poison from the 
points of their fangs when they are much irritated, 
and are able to eject a portion of it beyond the 
mouth by a forcible expiration, but he is not disposed 
to admit that any greater power is possessed by the 
spuuch-alang. The contrary, however, is asserted 
both by the colonists and natives :—** Both of these 
affirm that the snake in question is able to cast its 
poison to a distance of several feet, especially if the 
wind be blowing so as to favour its object; and that 
it oftén projects it into the eyes of unwelcome 
intruders, and thereby occasions a degree of inflam- 
mation which not uncommonly terminates in loss of 
sight. In the Cape Colony the varieties of the 
Cobra de Capello are all regarded as highly dan- 
gerous, and many severe if not fatal consequences 
are the results of their bite. They are all savage and 
bold, and when assailed they generally sesist rather 
than fly, and they not unfrequently act upon the 
offensive. They climb trees with great faci ity and 
often take to the water out of choice. In the liquid 
element their progress is rather slow, and durin 
their residence in it the head is always kept raise: 
above the surface. Whenever they are excited ot 
irritated, they, like the common species of Indie, 
inflate the loose skin of the neck, and extend it 
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dged on each side with @ thin semicircular 
appendage. ‘They feed upon small quadrupeds, 
pirds, and eggs, and in search of the latter they 

: id trees to rob neets.” 
ascen 

We have already alluded to @ large hooded ser- 
nent, the Hamad (Hamadryas ophipphagus), a 
E awe of India, described by Dr. Cantor (* Zool. 
Proceeds.’ 1838, p. 73 et sq.). This snake, having a 
few maxillary teeth behind the poison glande, ap- 
ears to form a link between the genera Naja and 
Zungarus, the latter of whjch if resembles in its 
dentition. Its Hindostanee name is Sunkr Choar, 
« According to the natives,” says Dr, Cantor, * the 
Hamadryas feeds chiefly upon other serpents; in 
one I dissected I found remains of a good-sized 
Monitor (varanus); which fact may account for its 
arboreal habits, a8 1 have in Bengal, along the 
banksy of the rivers, observed numbers of these 
large hizards among the branches of trees watching 
‘or birds. 
ee power of abstaining from food, generally 
speaking #0 characteristic of the serpents, 1s but 
jn comparatively small degree possessed by this 
ppecies ; the most protracted starvation amounts to 
a period of about one month, while the Vipera 
elevans, the Naja fripudians, and the Bungarus 
annularis, have, without inconvenience, been con- 
fined in cages without any food tor more than ten 
months. Two specimens of the Hamadiyas in my 
posession were regularly fed by giving them a 
serpent, no matter whether venomous or not, every 
fortnight. As soon as this food is brought near, the 
serpent begins to hiss loudly, and, expanding the 
hood, rises two or three feet, and retaiming this atti- 
tude as if to take @ sure aim, watching the move- 
ments of the prey, darts upon it in the same manner 
as the Naja tripudians does. When the victim is 
killed by poison, and by degrees swallowed, the act 
is followed by a lethaigic state, lasting for about 
twelve hours. 

“The Hamadryas, like the greater number of 
Indian serpents, evinces a great partiality fo water; 
with the exception of the tree-serpents (Leptophina, 
Bell), they all not only drink, but also moisten the 
tongue, which, as this organ is not situated imme- 
diately in the cavity of the mouth, become in the 
serpents two different acts. Specimens of this ser- 
pent in my possession changed the skin every third 
or fourth month, a process which takes place in all 
the Indian serpents several times duiing the year, 
The Hamadryas is very fierce, and is always ready 
not only to attack, but to pursue when opposed ; 
while the Cophias, the Vipera, the Naja, and the 
Bungarus, merely defend themselves, which done, 
they always retreat, provided no further provocation 
is offered. The natives of India assert, that indi- 
viduals are found upwards of twelve feet mm length, 
a statement probably not exaggerated, as I have 
myself seen specimens from eight to ten feet in 
Jength, and from six to eight inches in cireum(erence. 
I have often heard it asserted that ‘ Cobras’ (which 
name is naturally enough given to every hooded 
serpent) have been met with of an enormous size, 
but ] strongly doubt their belonging to the genus 
Naia: among a considerable number which have 
come under my observation, I never saw any ex- 
ceeding five tu six feet in length, while the common 
bize is about four feet. Some time before J] dis- 
covered the Hamadryas, ] was favoured by J. W. 
Grant, Esq., of the Hon. Company’s Civil Service, 
with an interesting description of a gigantic hooded 
serpent he had observed in the upper provinces, 
and which, he remarked, was not a Naja. By in- 
spection this gentleman denied the Hamadryas to 
be identical with the above-mentioned. 

“The natives describe another hooded serpent, 
which is said to attain a much larger size than the 
Hamadryas, and which, to conclude from the ver- 
nacular name, ‘ Mony Choar,’ is perhaps another 
nearly allied species, 

‘The fresh poison of the Hamadryas is a pellucid, 
tasteless fluid, in consistence Jike a thin solution 
of gum arabic in water; it reddens slightly htmus- 
Paper, which is also the case with the fresh poison 
of the Cophias viridis, Vipera elegans, Naja tri- 
Pudians, Bungarus annularis, and Bung. coeruleus: 


When kept for some time, it acts much stronger upan, 


itmus, but after being kept it loses considerably, if 
hot entirely, ita deleterious effects. 
‘‘ From a series of experiments upon hving ani- 
mals, the effects of this poison come nearest to those 
produced by that of the Naja tripudians, although 
Nt appears to act less quickly. The shortest period 
Within which this poison proved fatal to a fow! was 
fourteen minutes; whilst a dog expired in two hours 
eighteen minutes after being bitten. It should 
Owever be observed, that the experiments were 
made during the cold season of the year.” 
rom our digression on the Hamadryas, we turn 
hi & singular circumstance connected with the 
story both of the North African and Indian 
bras, and which has much engaged the attention 
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by a race or caste of Od snake-charmers, who 
appear from time arcs rena in the Hast to have 
exercised their art upon them, and exhibited various 
performances. 

We find allusions to serpent-charming in the 
Scriptures. Jeremiah writes: “*For behold, I will 
send serpents, cockatrices among you, which will 
not be charmed,” ch. vili.17. Again in the Psalms: 
“Their poison is like the poison of a serpent; they 
are hike the deaf adder that stoppeth her ear; which 
wil] not hearken to the voice of charmers, charming 
never so wisely.” Ps. lviit. 4, 5. 

The charming or incantation of serpents is so 
strange, that many have utterly denied the fact, 
while others have asserted at to be a deception. 
Our own conviction 1s that serpents are extremely 
susceptible of impressions from) musical notes, or 
modulations, under the influence of which they 
wreathe their bodies, from feelings of pleasure, while 
to these graceful contortions and undulating move- 
ments, the charmer, who plays on a pipe, or some 
simple instrument, skilfully adapts the tame. That 
snakes are influenced by musical sotinds we might 
quote various authaities to prove; it was im fact 
known to the ancients. Cerberus Orpheo lenivit si- 
Inla cantu.” Pliny and Seneca both affirm that ser. 
pents can be alluied from their retreats by music ; 
and among the moderns, who contend for the same, 
may be mentioned Chardin, Greaves, Dr. Shaw, Bruce, 
Sir W. Jones, Chateaubriand, &c. The last indeed, 
in his‘ Beauties of Chistianity,’ gives an interesting 
account of the effects upon a rattlesnake of modula- 
tions played on the flute by a Canadian, who at last, 
like Orpheus, Jed the fascinated reptile out of the 
camp, followmg him as he moved onwards; to the 
astonishment both of the Muropeans and natives, 
who unanimously agieed that the creature’s life 
should be spared; thongh in evident anger it had 
intruded into their encampment. “A learned 
native of this country [Indiaj,” says Sir W. Jones, 
“tald me that he tual frequently seen the most 
venomous and malignant snakes leave their holes, 
upon hearing notes fiom a flute, which, as he sup- 
posed, gave them pecuhar delight :’? ‘ Asiat. Res.’ 
vol, in. p. 315. Mr. Gogeily, a missionary, con- 
firms this statement. He observes that some 
persons who were incredulous on the subject, alter 
taking the most careful precautions against any 
trick or artifice bemg played, sent a charmer 
into the garden to prove his powers: ‘ The man 
began to play upon Ins pipe, and proceeding trom 
one part of the garden to another, fur some 
minutes stopped at a part of the wall much injured 
by age, and intimated that a serpent was within. 
He then played quicker, and his notes were louder, 
when almost immediately a large Gobra de Capello 
put forth its hooded head, and the man ran fear- 
lessly to the spot, seized it by the thivat and drew 
it forth. He then showed the poison fangs, and 
beat them out; afterwards it was taken to the room 
where his baskets were left, and deposited amongst 
the reat.” Abundance of similar instanees are on 
record; and we may here add that M. Schomberg, 
speaking of a pretty litde lizard in the West Indies 
(Anolius bullaris), states, that “they are olten 
caught by boys, who take advantage of their fond- 
ness for musical sounds, arresting their attention, 
and then throwing a little noose over their head,” 
as they perch in a listening attitude on the branches 
of trees: ‘Linn. Trans.’ vol, xvi. p. 560. We have 
then here the key to the whole mystery. The ex- 
hibition of serpents is Itself attended with deception, 
for the poison fangs are always carefully extracted ; 
and hence are the wounds which the charmers sub- 
ject themselves to, of comparatively little conse- 
quence. It should be obseived, however, that long 
practice has given these men an intimate knowledge 
of the habits of these reptiles; hence it need not 
surprise us that they easily discover where they lurk, 
a point which has been often put to the mgid test. 
Mr. Jane imagines that it is by the smell that they 
discover the presence of these reptiles; but we are 
inclined to suppope that.it 1s by the ear, As the 
man plays his pipe he regards attentively the most 
likely, spots, and intently listens; his practised ear 
salchon the slightest rustle of the serpent, as excited 
it turns.or maves in its hole, its subdued hiss, or its 
quickened breathing; but the spectators, engaged 
in attending to the man, hear and sce nothing but 
him, and are too much interested ta endeavour to 
find the snake by the exercise of their own faculties. 
No doubt these men, in order to magnify them- 


of European travelless; ye allude to their fascina- 
tion by music, and te hee exerted upon them 


selves, arrogate more power than they are really 
entitled to, and throw an air of professiona] myster 
over their operations, and hence many believe that 
all is assumed, and the whole a trick. Mr. Johnson, 
in his ‘ Indian Field-Sports,’ Jeans to this opinion; 
he says, “The professed snake-catchers in India are 
a low caste of Hindoos, wonderfully clever in catch- 
ing snakes, and in practising the art of legerdemain : 
they pretend to draw them from their holes by a 


song, and by an instrument somewhat Jike the Irish 
agpipe, on which they play a plaintive tune. The 
truth is, all this is done to deceive. If ever a snake 
conies out of a hole at the sound of their music, you 
may be certain that it isa tame one, trained to it,- 
deprived of its venomous teeth, and put there for 
the purpose; and this you may prove, as I have 
often done, by killing the snake and examining it, 
hy which you will exasperate the man exceedingly.” 

o doubt they often act thus; but this does not 
prove that they cannot draw wild snakes from their 
retreats; indeed the contrary is notorious; Mr, 
Johnson is perhaps not aware of the effects of mu 
sical sounds, not only upon snakes, but upon other 
animals :— 


* Rude Heiskar's acals through surves dark 
Will long pursuo the minstrel’s bark.” 


But besides seals, rats and mice are attracted by 
music, as we can testify, and deer and sheep. Music 
affects also dogs and cats, sometimes, as it would 
scem, distressingly ; and if our memory serve us, we 
have somewhere read a detailed account of the 
influence of certain notes or modulations upon the 
ferocious animals of the menagene. The subject, 
requires a series of detailed observations, when per- 
haps some singular facts would be eligited. Of the 
modern snake-charmers, the Psylli were the ancient 
prototypes. They were a people of Cyrenaica, a 
country in Africa abounding in reptiles; supposed 
to be endowed with the natural power of charming 
serpents, fiom whose bite they were exempt: Plin 
supposed that some odour of their persons, hich 
the serpents abhorred, protected them, and Lucan 
says the sume. 

The latter, in his poem of * Pharsalia,’ describes 
the method they adopted to drive away these reptiles 
from the environs of the Roman camp, marching 
around if, chanting mystic songs; and, what was 
more effectual, keeping up fires of different kinds 
of wood around the encampment duung the whole 
of the mght. If a soldier happened to be bitten, 
they raised ‘the magic lay,” and rubbed the parts 
around with saliva, to prevent, as they said, the 
poison from spreading, while they used their arts to 
ertiact it; and when suspicious symptoms arose, 
they sucked the venom from the ect We have 
already alluded to the opnmons of Celsus respecting 
the Psylh. 

Figs, 2207, 2298, and 2299 represent the modern 
Snake-charmers of Egy pt and Tndia exercising their 
art, and allowing the snakes to entwine around 
them. They carry about with them these reptiles 
incovered baskets, and, taking out envht or ten, cast 
them on the ground. The animals immediately 
begin fo make off in different directions. ‘ The 
snake-charmer,” says Mr, Gogerly, applies his pipe 
to his mouth, and sends forth a few of his pecuhar 
notes, and all the serpents stop as though enchanted ; 
they then turn towards the musician, and, approach. 
ing him within two feet, raise thew heads trom the 
ground, and bending backwards and forwards, keep 
time with the tune. When he ceases paying they 
drop their head» and remain quiet on the ground,” 
He adds that there is another and inferior class of 
serpent-charmers, who are Bengalese, of the lowest 
caste. They do not use the pipe, but merely beat 
with their fingers a small dium held in one hand. 
Sometimes these men tease and inntate the snakes 
until they become infuriated and fasten on their 
naked arms, which they occasionally suffer to be 
bitten till covered with blood. Other serpent- 
chaimers, again, merely allow large serpents to 
twine about their bodies, as if to show their perfect 
subjection, and the power with which they are 
gilled— 


“ To dally with the crested worm, 
To stroke his azure neck, or to receive 
The lambent homage of hus arrowy tongue.” 
Others, again, while in the serpent's coils, wil) allow 
themselves to be dreadfully bitten, till, from re- 
peated wounds, and the torture they endure, they 
become swollen and in a really dangerous condition, 
notwithstanding the poison fangs have been re- 
moved. Such exhibitions are revolting, and, be- 
sides, by no means destitute of danger, as is proved 
by the statement of Mr. Johnson, who informs us 
that on one occasion, when a man was exhibiting 
a tame dancing cobra before a large party, a boy, 
the son of the exhibitor, and about sixteen years of 
ae, teased the animal to make it bite him; this, 
indeed, it did, and to some purpose, for in an hour 
afterwards he died of the bite. The father of the 
boy was astonished, and protested his death could 
not be the result of the bite—that the snake had no 
venomous teeth—and that he and the boy had often 
been bitten by it before without any bad effects. 
On examining the snake it was found that the 
former fangs were replaced by new ones, then not 
far out of the jaw, but sufficiently so to produce the 
fatal effects that ensued. The old man said he had 
never heard of such a circumstance before, .We 
should, however, be inclined to suspect that such 
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sectents were not uhcommon, though perhaps not 
venerally known, 


Serpents do not always ‘‘obey the voice of the |' and readily take to the water. 


charmer.” Roberts mentions the instance of a man 
who came to a gentleman’s house to exhibit tame 
snakes ; and, on being told that a cobra was in a 
cage in the house, was asked if he could charm it: 
on his replying in the affirmative the serpent was 
released from the cage, and, no doubt, in a state of 
high irritation. The man began his incantations 
and repeated his charms, but the snake darted at 
him, fastened upon his arm, and before mght he was 
& corpse, 
Among the snakes to be dreaded for their bold- 
ness and venom, may be noticed the lance-headed 
viper, of the islands of Martinico, St. Lue na, and we 
believe also of the Brazilian continent, It is the 
Vipére fer-de-lance of the French ¢(Trigonocephalus 
lanceolatus, Oppel.). 
This species attams to six, seven, and even, as it is 
said, eight or nine feet m dength ; and 1s remarkable 
for its activity. When about to make an attack, if 
throws itself into spiral coils, and then Jaune hes 
itself with the velocity of an arrow on its enemy. 
It greatly abounds in the sugar-cane plantations, 
and, as the negroes are much exposed to its bite, 
many perish from time to time from the effects 
ofits powon. Itis not, however, confined to sugar- 
cane plantations; it hannts woods, marshes, the 
luxuriant borders of rivers, and occurs even on the 
sterilemountains, M, Moreau de Joonés and his com- 
panions, on their ascent to the crater at the pinnacle 
of a mountain, more than five thousand feet high, 
which overhangs the town of St. Pierre, in Marti- 
wico, encountered one of these snakes at the sum- 
mut, from which, as they were completely exhausted 
by ther exertions, the were In great danger, In- 
deed, it was only eight days previously to their 
ascent that a An eae while shooting his canoe 
over the voleanie pebbles of the shore at the base 
of that very mountain, had been attacked by one 
of these snakes; it rushed at him from its conceal- 
ment among loose basaltte masses, and inflicted a 
wound which, notwithstanding all endeavours to 
save his life, proved fatal. 
In the woods these reptiles mount to the tops of 
the highest trees, in quest of birds and their young, 
and often lie coiled in the snug nests of the previous 
tenants, which latter they have devoured, The 
lurk also in the holes of trees, and under the de- 
composing masses of herbage in close thickets, or 
among the parasific plants whieh soon overgrow 
the mouldering logs of timber in the forest. Should 
A person incautiously approach the Jair of one of 
these snakes, if will dart forth, and pursue the fugi- 
tive by a series of rapid leaps ; and even when in 
the trees, if has been known to spring at a passer- 
by. ‘Tenements in the country, and the embowered 
cottages of the negroes, are often tnvaded by this 
est, and poultry yards and pigeon houses are sub- 
ject to ity visitations, It is not untrequently brought 
info the fowns among green fodder and vegetable 
productions, and numbers are constautly found to 
enter within: the outworks of Fort Bourbon in Mar- 
tinico, and Fort Luzerne in St. Lucia, during their 
nightly excursions, where they are despatched as 
quickly as possible. Lizards, birds, and rats, but 
especially the latter, constitute the food of this ser- 
pent; after sw allowing its prey, if is said to exhale 
a disgusting odour, yet the negroes, who are not 
very fastidious, eat its flesh, which is not un- 
pleasant. 
Nearly related to this snake is the formidable 
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Bushmaster (Lachesis rhombeata) of Guiana, Bra- | 


zil, &e. It as exceedingly venomous, and attains 
to ‘the length of eight or nine feet. There are 
double scuta beneath the tail, which terminates in 
a short horny point; when surprised or irtifated 
this reptile vibrates its tail, and produces a rustling | 
noise by striking it against the dry grass or the 
hrushwood ; but not, as in the rattlesnake, by means 
of a special piece of oscillating mechanism. Fiom 
this habit, however, Linnswus associated it with the 
rattlesnakes, under the name of Crotalus mutus. It 
is an intermediate form between those snakes and 
the euyemne family. 

We cad now proceed to a genus, in which, 
mostly at least, the tail is terminated by a spiniform 
ecale, but the plates beneath the tail, excepting a 
few of the last, are single. We allude to the genus 
Acanthophis, which appears to be restricted to 
Australia. 

The following extracts from Mr. G. Bennett's 
interesting work, entitled ‘Wanderings in New 
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South Wales,’ may not be unacceptable. ‘ Snakes,” 


he says, ‘‘ are numerous in various parts of the co- 
Jony. Those known among the colonists as the 
Black and Brown Snakes are found about the banks 
of rivers or in swampy situations The natives, who, 
however, are not the beat authorities (we query 
this), say that the bite is not deadly, but causes the 
person bitten to -feel sick and sleepy for a short 
lime, which passes off without being followed by | 
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MUSEUM OF ANIMATED NATURE. 
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any ill effects, even if no remedy be applied.” 
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' ‘These snakes measure about four feet in Jength, 


They feed upon 
frogs, lizards, &c. ‘‘ There is,” he continues, “ an- 
other dangerous snake called Yellow Snake by the 
colonists, and Jaruk by the Yas natives. It attains 
to a very large size, and has the reputation of being 
very venomous ; the bite (unless the piece be im- 

mediately cut ‘out) producing almost immediate 
death. 

‘The most deadly snake in appearance, and I 
believe also in effect, is one of hideous aspect, called 
by the colonists Weath Adder, and by the Yas na- 
tives Tammen, from having a small curved process 
at the end of the tail, bearing some resemblance 
to a sting: and the reptile is considered by Depiit 
rumour (but erroneously) to inflict a deadly sting 
with it. 

“This hideous reptile (evidently an acanthophis) 
ia thick in proportion to its length. The eye is 
vivid yellow with a black longitudinal pupil; the 
colour of the body is difficult to be described ; being 
a complication of dull tints, with narrow blackish 
bands, shaded off into the hues which prevail upon 
the back ; the under parts are slightly tinged with 
red. The head 1 broad, thick, and flattened, The 
specimen I examined measured two feet two inches 
in length, and five inches im circumference. A 
dog that was bitten by one died in Jess than an 
hour.” 

The snakes of this genus Acanthophis are dull 
and inanimated ; they feed upon insects, lizards, and 
small mammalia. 


2300.--Brown’s ACANTHOPHIS 


(Acanthophis Brownti), Our pictorial specimens 
of the Head and Tail of this hideous reptile suffice 
to convey a clear idea of the generic characters, 
According to Mr. P. Cunningham, this is the most 
venomous snake of New South Wales, and 18, we 
suspect, identical with the Death Adder, described 
by Mr. G, Bennett. 

Mr. Cunningham relates a remarkable fact, 
proving both the tenacity of life which these snakes 
possess, and the virulence of the poison. Two in- 
dividuals, a male and female, were discovered by 
the dogs of & sportsman; the male was killed, but 
the female escaped into the hole; upwards of ten 
minutes afterwards, one of the dogs, i in hunting about 
where the snake had been killed, was bitten in the 
foot by the head which had been cut off, and shortly 
alter died in the most dreadful convulsions. The 
male is dark brown, the female of a light orange 
colour. 


2301.—TuHe Hornen ACANTHOPHIS 


(Acanthophis cerastinus), This species, which was 
first deseribed by Merrem, is named = Cerastinus 
from the similarity which, at first sight, it bears to 
the Cerastes, ino its short thick body, large flat 
head, and eyes surrounded by prominent scales. 

The pointed spur with which the tail terminates is 
sharp, compressed, and slightly bent upwards. (Fig. 
“y 2302. ) 


2303.—LkEsson’s ACANTHOPHIS 


2 Acanthophis Tortor). This species is described 
by Lesson in the ‘Zoologie de ie Coquille,’ and is 
considered by him as identical with the A. Brownii 
of Dr. Leach, This, however, is evidently not the 
case, for in the first place the tail of Lesson’s 
" species is not tipped with a spine, and in the xecond 
place its colouring is perfectly different. It is 
elegantly tinted; a black velvety blue is spread 
over the upper. part of the body; rose-colour 
deepened to red runs along each side from the jaws 
to the base of the tail. Pale yellow tinges the un- 
der surface of the body, but a brown circle occupies 
the centre of each abdominal plate; the head and 
tail are unifornily blue-black. Length about three 
feet. Lesson describes two poison fangs on each 
side as small and sharp. Letter @ represents the 
Head, which, it will be perceived, is very different 
from that of A. Brownii. 


2304,.—THE RATTLESNAKE 


(Crotalus durissus). Crotalus horridus, Cuv. 
Several species of Rattlesnake are known to 
naturalists, as the Boiquira or Diamond Rattle- 
snake of Mexico, Guiana, and Brazil (Crotalus 
horridus); the Common or Banded Rattlesnake 
of the United States (Crotalus durissus); and 
the Small Rattlesnake (Caudisona: miliaris, Fitzin. ). 
We may here observe that the terms horridus and 
durissus have been very loosely applied to the two 
former species by naturalists. Cuvier assigns the 
term horridus to the species found in the United 
States, and durissus to that of Guiana. In his 
‘ North American Reptiles,’ Dr. Harlan reverses the 
titjes, and we adopt his a peauee of them. 
he rattlesnakes are all natives of America; the 


head is covered with scales, similar to those of the. 
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upper surface, excepting in the genus Caudisona, ' 


 [Braxe, 
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where it is protected by plates; there is a small de 
pression behind each nostril; the tail is furnished 
with an a appenuane commonly termed its rattle; it 
consists of a number of thin horny cells, of a pyre. 


midal figure, with a protuberant marginal ring; 
they are fitted into one another as far as this ring ; 
that is, the pyramidal portion of one is received 
into the holiow of that suececding, its apex reach. 
ing as far as the ring of the third, and so on,—hence, 
when all together, only the protuberant margin of 
each is seen. The articulation of these istinet 
portions being very loose, they rustle against each 
other-when smartly vibrated, and produce a distinct 
whirring noise that may be heard at sume distance, 
The structure of the rattle is well expressed at Fig, 
2305; a shows a rattle of twenty-four joints; b, the 
section of a rattle, showing the form of the distinct 
portions, and the mode in which they are fitted into 
each other. The number of the joints com posing 
the rattle increases, to a certain period at least, with, 
each moult of slough, and the basal bell 18 the last 
formed. When irritated or alarmed, the rattlesnake 
vibrates this appendage, and gives timely warning, 
for it is slow to strike, and never voluntarily attacks 
man, unless trodden upon or molested. It is, in- 
deed, mostly glad to escape, retiring with tail erevt 
and rapidly vibrating. “Phese reptiles, when irri- 
tated, exhale a disgusting odour; 11 is said, however, 
that the peccary will destroy and devour them; 
though not, as we should suppose, without clten 
experiencing the effects of their venomous fangs, 
Horses and dogs, however, avoid them. 

‘T have often,” says M. Bose, “ amused myself 
by frying to force my horse and dog to approach 
one Of these animals, but they would sooner have 
allowed themselves to be knocked down on the spot 
than come near them.” It would seem from Kalm 
that horses and oxen perish from the bite of a 
rattlesnake sooner than dogs or men, yet dogs 
seldom survive. Captain Fall exposed some of 
these animals to the bite of a rattlesnake Measuring 
four feet in length; the first struck with its deadly 
fangs expired in fifteen minutes, the second Jingered 
in great agony for two hours before death ended its 
sufferings, and the third only began to feel the effects 
of the poison after an interval of three hours: four 
days afterwards the same snake bit a dog which 
died in thity seconds, and another dog which died 
in four minutes, 

Well is it then that such terrible reptiles are slow 
in their movements, indolent in their habits, and 
teady to give warning by their rattle of their pre. 
sence! They are fond of lying coiled up in sunny 
spots, with the rattle elevated in the centre, and 
ready to be vibrated, when the animal sees an in- 
trider, without moving any other part of the bod 
When exasperated, the rattlesnake continuously 
vibrates the tail; the head is flattened, the throat 
and cheeks are distended, the jaws open, (he venom. 
fangs are displayed, the tongue quivers, and the 
body alternately swells and sinks with rage, like a 
pair of bellows; should its enemy now approach, 
the blow will be instantaneously struck ; if, how- 
ever, he retire, the reptile will unfold ita coils, and 
creep away into the brushwood, as if unwilling to 
continue the strife. 

Occasionally these snakes attain to very great 
dimensions. Cutesby says, ‘* The largest I ever saw 
was one about eight feet in length, weighing be- 
tween eight and nine pounds. This monster was 
gliding into the house of Colonel Blake of Carolina, 
and had certainly taken his abode there undisco- 
vered, had not th 1¢ domestic animals alarmed the 
family with their repeated outcries; the hogs, dogs, 
and poultry united in their hatred to him, showing 
the greatest consternation, by erecting their bristles 
and feathers; and, expressing their wrath and indig- 
nation, surrounded him, but carefully kept their 
distance, while he, regardless of their threats, glided 
slowly along.” The same writer, speaking of the 
herbs used as antidotes to the bite, by the Indians, 
adds, “ Having, by travelling much with Indians, had 
frequent opportunities of seeing the direful effects 
of the bite of those snakes, it always seemed and 
was apparent to me that the good effects usually 
attributed to these their remedies are owing more 
to the force of nature or the bite of a smal! snake 
in a muscular part. The person thus bit I have 
known to survive for many hours without any a 
sistance, but where a rattlesnake with full force 
penetrates with his deadly fangs, and pricks a vein of 
artery, inevitable death ensues, and that, as I have 
often seen, in less than two minutes. ‘The Indians 
know their destiny the minute they are He and 
when they perceive it mortal apply no remedy, con- 
cluding all efforts are vain; but re the bite happen 
in a fleshy part, they immediately cut it out to mop 
the current of the poison. I could heartily wis 
that oil of olives applied to the wound might have 
as good success against the venom of these snakes 
as it hath been found in England to have had against 
the poison of the adder.” 


It isin the nottest part of the year only, accord- 
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his reptile isthe moet dangerous. ‘‘ Its bite,” 


he says, ‘from the moment it emerges from its 
j does not necessarily produce fata] 
retreat till August, does yp 
effects, It has been remarked, and the observation 
has not escaped the Indians, that from the month of 
August to the time when about to retire to its winter 
uarters, the period in which it takes the most food, 
it becomes terrible, and its bite is morta).” 

s¢ We know that serpents in general retire on the 
approach of winter, according to the nature of the 
ground, and the temperature of the places ae 
tenant, either under large stones, or into holes whic 1 
other animals have burrowed, ‘The Boigeura gives 

reference to places in the vicinity of water. We 
fe dug up many of their holes on the borders of 
the river Maurice. They were all tortuous, and led 
toa sort of chamber distant from the entrance six 
or eight feet, and there we have found them in balls, 
and twined together. Our guide led us, on one oc- 
casion, into a marshy place, covered with a prodigious 
quantity of the sphagnum palustre, a kind of moss, 
of which the stems are from six to twelve inches 
high. Having removed some of this moss, of which 
the top was frozen (the frost being so severe that if 
penetrated the naked ground to the depth of twelve 
or fourteen inches), we perceived many rattlesnakes 
slowly creeping among the roots of the trees, im- 
mediately beneath the moss, and on an oozy ground 
sver which flowed running water not affected by the 
fust. Here J would make a passing remark, that 
‘hin fact may be turned to account by peisons em- 
loyed in agriculture or gardening : thix moss» might 
e employed for the preservation of delicate piants 
iable to be killed by the severity of winter.” 

Numerous experiments pore that the rattle- 
snake eats indifferently all kinds of dead birds he 
meets with, and that he emp: no supernatural 
means to seize his victims. He does not, however, 
eat frogs, to which the black snake (Coluber Con- 
strictor) is so partial. 

We may add that the rattlesnake never climbs 
tiees, but waits on the ground for its prey, on which 
it darts when within the proper distance. 

Mr. Pence says that the rattlesnake employs no 
supernatural means to seize his victims—and he 
sperks sensibly. Who, however, has not heard of 
the fascinating powers of this snake? The process 
1s thus detailed by Catesby :—‘* The charming, as it 
is commonly called, or attractive power which this 
snake iy said to have of drawing to it animals, and 
devouring thein, is generally believed in America: 
ay for my own part, I never saw the action, but a 
great many from whom I have had it related all 
agree in the manner of the process; which is, 
that the animals, particularly birds and squirrels 
(which principally are their prey), no sooner spy the 
suake than they skip from spray to spray, hovering 
and approaching gradually nearer their enemy, re- 
yardless of any other danger, but with distracted ges- 
tures and outcries descend from the top of the Joftiest 
fees to the mouth of the snake, who openeth his jaws, 
takes them in, and in an instant swallows them.” 

In all this there is nothing beyond what arises 
from the desire of the animals to drive away a 
savage foe, against which they have an instinctive 
hatred, from the precincts of their nests, and in their 
eagerness and anxiety often advance so close as to 
brng themselves within the reptile’s power. Jn 
other instances they are startled by the dreaded 
snake’s sudden appearance, and become bewildered 
or paralyzed with terror. Fig. 2306 shows a small 
species of Opossum suddenly surprised by the unex- 
pected appearance of a Rattlesnake. 

After all it is very doubtful whether living birds 
ure the common prey of the rattlesnake. Some 
experiments by Mr. Pence on a rattlesnake, and also 
ona black snake (not venomous), seem to prove 
this. A living bird (an oriole) was introduced into 
the cage of the rattlesnake, and remained there for 
'wo days without betraying the least fear, or cx- 
periencing the slightest molestation from the reptile, 
which, however, devoured a dead bird, while the 
oriole hopped about untouched. A cardinal gros 
beak was then introduced, and this, so far from 
avoiding the snake, pecked at ease about the cage, 
perce up the seeds, and even hopped on the snake’s 

ack, but retreated on hearing the sound of the 
tattle. Frogs, both living and dead, were presented, 
but it would not touch them. The black snake, on 
the contrary, instantly seized them. At last a 
Common rat was put into the rattlesnake’s cage. 

carcely was it fairly in when the reptile appeared 
knimated ; the rat fled in alarm to the opposite side 
of the cage, to escape thé snake, which now gave 
chace, following the rat very deliberately. Strenuous 
Were the efforts of the terrified victim to avoid its 
Pursuer, but in vain; the snake, seizing a favour- 
able moment, struck its prey and then remained 
Motionless; the rat ran about for a little time as if 

ewildered, and at the end of a minute became 
etl and died in convulsions; it was then swal- 

d. 
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ag to Mr. Pence of Philadelphia, that the poison | 
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We may now turn our attention to the venomous | 
snakes, in which there are maxillary teeth behind | 


the poison-fangs. 


2307.—Tuer Banpep BunGarus 


(Bungarus fasciatus). In the genus Bungarus of 
Daudin (Psendoboa, Oppel.). the head is short, 
covered with large plates, and not remarkable for 
any great breadth or swelling of the occiput, as in 
most venomous snakes; the scales down the ridge 
of the back, as in dipsas, are Jarger than the lateral 
scales; the subcaudal plates are simple; there is no 
dilatable hood as in the allied genus Hamadryas. 

The snakes of the present group are natives of 
India, where they are called rock serpents, accord- 
ing to Cuvier, who also informs us that the name 
which the banded species bears in Bengal is 
Bungarum-Pamma, whence the barbarous term 
Bungarus, used by Daudin, and now generally 
adopted. 

The banded bungarus is a formidable reptile, at- 
taining to the length of eight feet. The specimens 
we have examined (preserved in spirit) were of a 

ellowish white, with annular bands of black. 

here are several other species, as B. coeruleus, B. 
lividus, &ec. 


Family HYDRIDAs (MARINE SNAKES). 
These singular animals are truly aquatic in their 
habits, and by the compression of their form, and 
especially of their tail, admirably adapted for swim- 
ming, by means of a series of eel-lihe movements. 
Indeed, excepting that they are destitute of fins, 
and are covered with scales, they closely resemble 
eels in their general appearance. 

We have yet tolearn many points respecting these 
snakes, which are all confined to the warmer Jati- 
tudes, and are often seen collected in shoals in the 
Indian seas, giving chace to fishes and other prey. 
Occasionally they are carried out by storms to extra- 
tropical latitudes, and diilted upon distant coasts, 
an Instance of which occurred on the shores of New 
Zealand, as we have previously inentioned (P:oceeds. 
ool. Soc, 183k, p. 4). 

It would seem that these snakes only occasionally 
visit the Jand, if indeed they ever leave the water; 
indeed we are not aware that any have ever been 
caught on shore ; and they can only live fora short 
period out of salt water. Russell, in his beautiful 
work on Indian serpents, states, that “ It is remarked 
by the Rev. M. John that he never found a land, a 
river, or atank snake with a flat tail; such as are 
pometimes found in rivers have been brought in by 
the tide, and can only hive a short while out of salt 
water, He further remarks it is difficult to procure 
sea-snakes, for, though often caught in nets, they 
are held in such dread by the fishermen, that hardly 
any inducement can procure them.” Though 
possessing maxillary teeth, these serpents are highly 
venomous; nevertheless many naturalists have 
asserted the contrary, and even, in some parts, the 
natives of India have the same erroneous idea, so 
that the assertion of the Rev. M. John that they are 
dreaded by the fishermen must be taken with some 
Jimitation. The following extract fram the Proceeds. 
Zool. Soc. 1838, p. 80, may not prove uninteresting. 
It isthe summary of a paper on Marine Serpents 
by Dr. Cantor :—* This communication embodies the 
results of Dr. Cantor's observations upon the habits 
and general conformation of the Marine Ophidians, 
a group of Vertebrata to which but httle attention 
has hitherto been given, from the cireumstance of 
the danger attending their examination in the hving 
state, and also from their geographical distribution 
being entirely confined to the os ee seas. The 
author being stationed, in the East India Company's 
service, on the Delta of the Ganges, had, during a 
considerable period, most favowable opportunities 
for studying these serpents, many of which were 
captured in tne nets employed for fishing. His 
observations are principally directed to the ana- 
tomical characters which distinguish the marine 
from the terrestrial serpents, and to the modifications 
of structure by which the former are adapted to the 
element in which they exist. With respect to their 

hysiology, the principal point of interest he esta- 
blishes is, the circumstance of all the species, with- 
out exception, being highly venomous, a fact which 
has been denied by Schlegel, who states that the 
marine snakes are harmless; and the same erroneous 
idea is very current with the natives. Dr. Cantor 
in proof of the contrary refers to the recent death of 
an officer in Her Majesty’s service, within an hour 
or two after the bite of a serpent which had been 
caught at sea, and also to numerous experiments of 
his own, in which fowls, fish, and other animals 
invariably died within a few minutes after the bite 
had been inflicted. Numerous sketches were ex- 
hibited to the meeting in illustration of Dr. Cantor's 
observations.” : 

Though marine snakes are not found naturally in- 
habiting rivers or Jakes, yet they abound in salt-water 
creeks and ditch¢s., The species are very numerous, 


of these serpents inhabit fresh water. 
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about fifty species being known, of which most are 
in the magnificent collection of the British Museum. 
We have already alluded to the occurrence of these 
animals around the shores of the Samoa or Naviga- 
tors’ Islands, where they are eaten, and not at Tahiti, 
as stated by Cuvier, for they are there unknown. 

Mr. Gray (Proceeds. Zool. Suc. 1837, p. 135) 
observes that ‘The family of Hydride (as far as 
known up to that date) consists of twenty-three 
genera, and forty-eight species, of which twenty are 
found in the Indian Ocean, and sixteen in the salt- 
water ditches of India and the neighbouring islands, 
and six are found in similar situations in tropical 
America.” 


2308.—Tue BicoLourep Sxa-Snake 


(Pelumys bicolor). Wydrus bicolor, Schn. ; Anguia 
platurus, Linn. 

In this genus the head is covered with large plates, 
and the occiput has a swollen appearance by reason 
of the development of the pedicles of the lower jaw, 
which 1s very dilatable ; the scales of the body are 
small, equal, and disposed hke the pieces forming 4 
pavement of hexagons. The colouring is black 
above, yellow below. It is probably this species 
which Mr, Williams observed at Savaii, Upolu, &e. : 
the snakes cast on New Zealand were the same: the 
tail is shaped very like that of an eel. 


2309.—THE BANDED SEa-SNAKE 


( Chersydrus fasciatus), Oular limpé of the Java- 
nese; Acrochordus fasciatus, Shaw, 

The peculiar scaling of the head and body is ex- 
hinted with the pictomal specimen, from which it 
will be seen that the scales down the ridge of the 
Ga are hexagonal and larger than the small lateral 
scales. 

Cuvier says that this species inhabits the bottom 
of the rivers in Java, and is very venomous, We 
should rather suspect he meant the saline creeks and 
ditches of that island, for, as already observed, none 
It is alter- 
nately annulated with black and white. 

The peculiar forms of the Hydridw may be con- 
fra-ted with those of the terrestrial snakes, of 
which we give a few additional examples.—Fig. 
2310, 4 group, representing several of the most 
iemarkable, is depicted. The boa, the cobra, the 
rattlesnake, the viper, and cerastes are conspicuous. 

Fiy. 2311 is a spirited representation of the attack 
upon a sleeping lascar by # monstrous python, 
noficed in our account of that reptile; the fatal 
conclusion was prevented by the opportune return 
of the party, who destroyed the snake, which was 
found to exceed sixty-two feet in Jength. The nar- 
rative was first published mm the ‘Onental Annual,’ 
and the engraving is copied trom a painting by Mr, 
W. Damell, now in the possession of the Baron de 
Noual de la Loyrié, 

Fig. 2312 represents a group of snakes coiled 
together, aroused from their state of hybernation. 

Fig. 2313 1s a second pictorial specimen of Her- 
peton tentaculatts, 


a RE 


ORDER AMPTIIBIA. 


Taken in its strict sense the term amphibia (AugiBios, 
ubrimgue vitam habens, having a double life) is 
applicable only to such animals as have the power 
of living indifferently both in the water, respiring by 
means of gills, and on the land, breathing by means 
of lungs, lungs and gills (or branchig) being at the 
same time possessed, Certain genera in the present 
order are, indeed, thus organized, as Proteus, Siren, 
Menobranchus, &e. By an extension of the term, 
however, it includes those reptiles also beginning 
life as aquatic beings with branchiw, which are 
afterwards lost, ‘true Jungs becoming developed, 
with an according change in routine of the circula- 
tion; such for example are the frogs, newts, &c. 

Many naturalists of great eminence, and among 
them Mr. Bell (see ‘ British Reptiles’), consider the 
amphibia as constituting a distinct class; neverthe- 
Jess we are inclined, with MM. Dumiéiil and Bibron, 
to regard them as forming only an order or great. 
section of the class Reptilia, and we agree with a 
talented writer in the peany Cyclopedia, who ex- 
presses himself in the following words :—*“ We con- 
fess that, after some consideration and examination, 
we do not think that the organic differences between 
the true reptiles and the amphbia, as they are 
termed, are sufficient to warrant a separation into 
two dis‘inct classes. The amphibia may be con- 
sidered as a division or subclass, but it is too much 
in our opinion to say that a Salamander (Salaman- 
dra) and a Sand-lizard (Lacerta agilis) belong to 
different classes.” 

With respect to the general characteristics of the | 
amphibia, it may be stated that the ventricle of the 
heatt is single, and that the skin is naked, being 
defended neither by plates nor scales; it usually 
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2309.—Banded Sea-Snake 
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2317 —I[ wo banded ( wcilia. 


22 4 —Shull of Cacilia, 





9835 —Head of Wormlike Cacila. 
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2321 —Water lb rog 





2319.—Skeleton of Common Ir og 





8913,-Herpeton tentasulatus 





8320.—Skeleton of Cape Dectyleethra. 


1236 
out « Ruld secretion. 


moist, or clammy, and pours: 
As i snakes mec rane Ade euticle is frequently 
shed renewed, The form is vé ; some- 


times the limbs are wanting: the skull is anited to 
the vertebral column by two condyles, or articulat- 
ing processes, instead of by a angle process, as in 
snakes and lizards. When the fore-limbs are present 
there is (more or less developed) a sternal or breast 
bone; the mbs are either rudimentary or wanting. 
The toes are unfurnished with claws, but sometumes 
protected by little horny sheaths. 

We cannot here overlook the curious fact, that in 
some, as the frog, the humid and delicate skin co- 
operates with the lungs, affording an extensive 
mirtace for the aeration of the blood in the minute 
capillary vessels, This cutancous respiration can 
only take lace, a8 various experiments tend to 

rove, white the skin 1s bedewed with moisture , 
ence the abundant secretion of fluid for the purpose 
nf preserving its necesvary degree of humidity, for, 
as we have often observed, in hot weather, even 
when the frog has no aecess to water, its shin Ip still 
wet, and, as wae flret ascertained by Townson, a 
peculiar sac, erroneously regaided as the bladder, 
serves asa reservon of pure fluid for the supply of 
the system with the moisture necessary to the con- 
tinvance of the vital operations.” 

We have said the amplibia commence existence 
ax aquatic beings, furnished with fringe-like tufts, 
gills, or branche, for the respuation of water, and 
that ain some these bianchia remain, even when the 
Jungs are developed, but that in most they become 
obliterated upon the development of those organs 
Hence are the amphibta resolvable into two pu 
mary sections, namely, Caducibranchiate amplibia 
(caducus, perishable), and Perenmbranchiate ample 
bia (Perennis, persistent) 

Caducibranchiate amphibtia. 

Family CHCILIADA 

The Cawcihade aie regarded by Cuvier as consti- 
tufing one of the families of the serpents, Les ser- 
pents nus ,” he observes however that many natu- 
ralists plave them wath the amphibia, “ though we 
are ignorant whether o: not they undergo any me- 
tamorphoss ” 

According to Muller, however, gill onfiees have 
been detected ina very young specimen of Caciha 
inthe Museum of Leyden, within wlich were black- 
colomed gills or fringes apparently fixed to gill 
wiches, the openings communicated freely wath the 
cavity of the mouth = This would appear to dete 
mine the question and yustily the naturalists who 
have assigned these reptiles tu the present situa- 
tion 

Of an clonvated and snake like form, the cxam- 
ples of this family Rave the skin naked, smooth, and 
viscous, and marked with a senes of annular de- 
pressions more or less distinct In the substance of 
this smooth skin, thin seale-like lamina of minute 
size are found to be embedded, 1n regular transveise 
rows The eyes are very small, and sometimes 
either wanting o: buned benenth the skin The 
veitcbrwe resemble in them form and mode of union 
those of fishes = The head is depressed, the tong 
thick, rounded, and velvety, and ugually presents 
two cmimences conesponding to the postenor nos- 
tals = The Jower yaw is not articulated to the skull 
by means of moveable pedicles as in the snakes, and 
the tympanic bones are impacted with the other 
cianial bones. There tre palatal as well os maa- 
Ulery teeth, they are strong, recurved, and simple 
There are, besides the true nostils, two httle puts o1 
depressions, one on each side, beneath the former, 
and generally termed false nostuls There 1s no 
sternum, and the 11bs are too short to enciuele the 
body. Fig 2314 exhibits the Skull of Caciha in 
two views 

The tail 1s extremely short and blunt, or even 
wanting 

These singular reptiles are respectively natives of 
the warmer parts of America, of India and the 
Igtands, and of Afnca = MM Duméil and Bibon 
enumerate eight species, assigned to four genera 

Acconding to M Lapweu, the Ceecilade are ovo- 
viviparous, producing six ol seven young at a birth 
then habits, however, are little understood They 
bury themselves in the humid earth and mud ot 
marshy places, prercing their way hke worms, often 
to the depth of several feet On the surface of the 
ground they creep slowly along, and when in the wa 
ter swim lke the eel, waving the tall and binder pat 
of the body fiom ight to left Cuvier states that 
vegetable matters, mud, and sand, have been found 
in the stomach of specimens exanuned 


2315.—THe Worm-Lixgk Ca&CILIA 


(Cacia lumbrwoides) Head of, a, seen in pro- 
ile, &, with the mouth open, showing the tongue, 


* The skin not only exhales but nbsorbs water, according to 
Townson, the frog often absorbs a weight of water equal to that of its 
own body in a very short time, and only by the skin of the abdo 
minal surface It is easy to see how the most ourth will afford this 
emontial of existence, eo that the exhalation and absorption may 
balance eaclf other. 
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with its two eminences; the internal orifices of the 
nostrils, and the teeth. In this species no eyes are 
to be perceived through the smooth skin that covers 
the head; the fosset beneath each nostril is very 
dastinet. 

| The general form is long and slender, the length 
being about two feet, and the cncumference of the 
body not more than that of a common goose-qui!], 
There are no rings or annular depressions, except- 
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ing at the hinder part of the body, where t 


hey ap 
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tongue adheres by its edges completely to the lower 
jaw, so that it 1s not free or capable of protiusion. 
The general colour 1s brownish or olive. The spe- 
cles 18 a native of Surinam, 


2316 —Tar Rincep Cacia 


(Swhonops aunulatus) Cseciha annulata, auct. 

In this genus the body 1 cylindrical, the head 
blunt, the teeth strong, the tongue large, and ad- 
henng on all sides, wyth the surface maiked with 
vermicuhtorm funiows. The Al appear distinct 
through the skin, and a little below and belore each 
is placed a dosset or false nostiil. 

The unged Cacia is an inhabitant of Brasil, Ca- 
yenne, and Suinam, and i remarkable for the dis- 
tinctness of the annulations of the body genaally. 
MM Daméil and Bibion state that in no specimen 
have they been able to discover s¢ales in the sub- 
stance of the skin, probably from them extreme mi- 
nuteness and the difficulty of detaching them fiom 
the close coriaceous tissue 

Refening to Fig 2316—a represents the Hcad and 
Neck as seen in piofile , 6, the open mouth, showing 
the tongue, teeth, and internal omfices of the nos- 
tuils , c, the terminal catiemnty of the body, 


2317, 2318 — Trix Two nanvep CaciLia 


(Phinatrema buittatum) Cecilia bivittata, auct. 
In the genus Rhinatiema the head 1s depressed 


| and elongated, the muzzle obtuse, the tongue vel- 


The cyes are distinet through the shin. No 
fussets either under the cyes or nostrils 

In the two banded Csecilia the tings are very nu- 
meious round the body from the head to ats terme 
vafion, amounting to three hundied and tuity 
These rings or folds may be easily taiscd up, 80 as 
fo ¢xpose a great number of circular transparent 
sciles reheved by projecting dines, and forming a 
sort of net Refenang to Fig 2317, the head and 
under surface of the terminal extremity of the body 
aie ealubited with the species and at Fag 2318, @ 
Is aicpresentation of the scales This species 1s be- 
heved to inhabit Cayenne The gencial colour 1s 
black, with a yellow stipe along cach side. 


Family RANID.E (FROGS, &c ) 


The Anoura, or Anura, of some naturalists. 

‘The Ranidw, when in then adult o1 perfect con- 
dition, are all destitute of a tail, hence the terms 
anowa, a anuous batrachians, by which they have 
been denominated. In these animals the form olf 
the body 1s broad and short, the limbs are four, 
vf which the hinder are mostly far longer and more 
muscular than the anterior, The head 15 flat and 
broad, the gape wide , the cerebral cavity small, and 
yet the brain searcely fills it 

Fig 2319 represents the Skeleton of the Common 
Fiog, and Fig 2320 that of the Cape Dactylethia, 
onc of the Pipas or fongueless Batiachians 

In the flog the veitubiw are only ten in number, 
in the pipa eizht, both are destitute of mbs the 
pelvic portion is greatly elongated The sternum 
is highly developed, and a large poition af itis 
often cartilaginous, if receives the two clavicles, 
and the coracoid bones, which support the scapula 

At Fig. 2320, @ represents the sternum otf the 
common frog, 6 that of the Dactylwthia. In the 
latter there is a single free caudal bone, but which 
has nothing of the vertebral form, 

In the true fogs (Phantioglosses raniformes of 
Dnmciul) there ae small teeth in the upper jaw, 
and in most there are even palatal teeth, or rather 
pointed processes forming a part of the bones to 
which they are attached, as in the cases of ceitain 
fishes In the toads, however, the jaws are destitute 
of teeth 

The food of these reptiles consists of insects, 
slugs, &c, in the capture of which the tongue per- 
forms a Jeading part. This organ, which 1s soft and 
fleshy, and lubricated with a glutinous saliva, does 
not rest upon anything analogous to the os hyoides ; 
but 1» fixed to the imner part of the front of the 
lowe: jaw, so that when in repose its base 1s anterior, 
and it les back, its apex pointmg towards the 
gullet, just the reverse of the o:dinary position 

When the anima] daits it forth at the prey, 1t be- 
comes considerably elongated, and turns on the pivot 
of its anterior fixture, being reversed in such a man- 
ner that the surface which was undermost when the 
true was lying in a state of repose in the mouth is 
now the uppermost, the onginal position being re- 
gained when it turns on its pivot back again into 
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saliva being very tenacious, and is instante. 

carried to the back of the mouth, artd swallowed. 
We have often presented slugs on bits of atia 

or stick to toads, and watched w: surprise the nae 


| den djsappearance of the prey, which seemed to 


vanish fiom the stuck as if by magic. 

It would appear that the senses of taste 
are not very acute in these animals ; their sight 
however, 1s quick and accurate ; there are Jachry. 
mal glands, and the tunica conjunctiva 1s lereed ro 
16 to permit the tears to run into the cavity ot the 
mouth. 

With respect to the organs of hearing there 1s con 
siderable difference among these reptiles. In the 
true fiogs and the tree-lrogs, the laige tympanic 
membiane is very distinct, just behind the eye, and 
indicated by the delicacy of its structure compared 
with the other integuments of the head. In the 
tuad» it 1 not apparent, and in the pipas it a pro. 
tected by a sort of valve, as in the crocodile, m order 
that at may not be iyured by the piessuie of the 
water when the animals resoit to gieat depths. A 
wide passage (the Eustachian tube) communicates 
fiom the internal auditory cavity with the bach of 
the mouth (fauces), so that the tympanum 1s sub. 
jceted to an equal pressure unde: every atmospheric 
change — It 18 indeed to be observed, ** that the ex. 
tent and ficedom of the Eustachian passage are in 
relation to the size and exposed condition of the 
fympame membrane, and perhaps also to its form 
which 1s convex externally, and therelore the mote 
able to be affccted b ane pressure fiom without, 
being only supported behind at a small part of its 
superficies ” (Piofessor Owen.) 

The voice of the frogs generally consists, as 1s 
wall known, of a deep guttural croah , though some 
at least are capable of utteang a shill ery of terior 
or distress, ‘This cioaking 38 produced by the an 
being diuven tiom the glottis into the putted-out 
ae of the mouth, o2 into certain guttural sacculs, 
which inthe males of many species, and paiticu- 
laily of the tree frogs, are very large = Ihis noe 
they can produce unde: the wate: as well as on the 
land 

“Quamvis sint sub aqua, sub aqua maledice re tentant, 
Vox quoguc jam rauca est, inflataque colla tumcscunt 
Ovid Met, libre vi fub 6 

M. Duméul says ¢ la plupart (des batrachicns) 
COassent, Mals Ce Coassement est tids-diftérent dans 
les diveises especes des gienouilles, Jes unes 
beuglent, aboient, grognent, ou licannent , d’autics 
siffent, plaulent, ou pipent. Certains crapauds pio- 
duisent les sons flutes de divers instiumens a vent ” 

The locomotion of these reptiles on land consists 
of walking, running, and Jeaping, with different de- 
giees of rapidity and address Most are admuable 
swimmers, propelling themselves through the water 
by vigorous strokes of the hind limb aided by their 
Jange webbed fect The muscles of the thigh and 
keg in the trog offer a great similanty to the ar- 
rangement of the same parts in the human subject 
All bybermate ‘The frog seeks the mud at the bot- 
tum of mashes, lakes, and ponds, congiegating in 
multitudes, which huddle together, fouming a com- 
pacted mass, the toad chouses some hole in the 
ground, under stones, or the roots of a tiee, and 
there passes the months of winter It 1s time, how- 
evel, that we notice our pictorial specimens. 


2321, 2322 —Tux Warrr-Froa 


(Hana Halcina, Kalm) Rana palustris, Guer , 
Rana pipiens, Schreb , Shad frog, Battram. 

This species in North America represents the 
green or esculent fiog of the European continent, 
which it elosely resembles in habits and colouung 
In the male water f:og, however, theie are no fis 
suies at the angles of the mouth, asin the European 
species, for admitting the exte:nal protrusion of the 
vocal sacculi, and the head 1s of a more pointed 
form, The otifice by which the air penetrates into 
the vocal sacs 1s situated on each side immediately 
under the Eustachian tube leading to the inteinal 
ear. This species is extremely active, and when 
pursued will take leaps cleaing eight o1 ten feet at 
a sping, It frequents the bordeis of ponds and 
lakes. The general colour 1s brown, olive, olive 
grey, olive brown, or bi ght yellowish green, the 
back is ornamented with black 1oundeu spots, bor- 
dered with yellow; there 1s always one over each 
orbit, and sometimes on the forehead, a black 
streak runs from the eye to the tip of the muzzle. 
another fothed at 1ts posterior extremity rune above 
the tympanum, and a third 1s seated on the forepait 
of the shoulder; the jaws are marbled with biack 
and white, and a whitish yellow or bronzed stripe 
runs along each side of the head, and also along each 
side of the back, where the cutaneous glands are 
apparent. The hind limbs are marked with large 
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Pe frog is 8 chisping’ or ppingenote, not unlike that 
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-9909,--Tux Buii-Froe 


ent) This ‘species, which is’ common 


(Ranamugt 


North America, attains to. a very large size, mea- 


in! inch the length 
vards of aiX or seven Inches in ng 
ae head and body. It is essentially aquatic in 


‘ts habits, seldom wandering far from the water, 
1 which it immediately resorts for safety; and 
‘ the bottom of which it makes a hole or fissure, 
{ habitual hiding-place. It is said to live in 
sa It is veskuanetl voracious, preying upon 
Pes, freshwater mollusks, various reptiles, and 
oven snakes; young water-fowl alo fall a prey 
ig its rapacity, and broods of young ducks often en- 
firely disappear, to the surprise of their owner, who 
little suspects the real depredator. The power of 
this frog is very great, and it has been known to 
clear without apparent effort a barrier of three feet 
in elevation. ra the spring and summer, ifs 
Joud croak may be ieard resounding amidst the 
swamps or the lakes, even to a very great distance. 
Audubon says ‘it 1s particularly fond of such small 
jure streams of water as are thickly shaded by 
overhanging bushes; it sits for hours during the 
middle of the day basking in the sun, near the 
margin of the water, to which it betakes itself by a 
reat leap, on the least appearance of danger, div- 
ing at once to the bottom, or swimming to the op- 
posite side. In the southern states if is heard at all 
seasons, but princip.lly during the spring and sum- 
mer months.’ He adds that the hind-legs are 
white, tender, and excellent eating. Some gta 
mens weigh as much as half'a pound. In the West 
Indies and South America an allied species of huge 
size, also called bull-frog, and by the French Cra- 
paud (Rana ocellata, Linn.), is reared for the use 
ofthe table. It is the R. gigas and R. pachypus 
of Spix; Cystignathus ocellatus, Wagler. 


2394.—TreE PAINTED FrRoe 


‘Discoglossus pictus). The genus Discoglossus has 
{he tongue rounded, entire, and free at its posterior 
edge. There is a row of palatal teeth; the tympa- 
num is concealed under the skin; there are a tew 
folds or glandular eminences about the sides of the 
neck and shoulders. ‘The toes are completely free ; 
five in number, of which one is a mere tubercle; 
the webs of the hind-toes are short ; the males are 
destitute of vocal sacs. 

The painted frog is ane of the few species found 
in Africa; if exists in Egypt, and along the Medi- 
terranean shores: and occurs also in Greece, Sicily, 
and Sardinia. It frequents rivers, streams, and 
lakes, and both freshwater and saline morasses, 
like the green or esculent frog, in company with 
which M. Bibron says that he has often seen it in 
Sicily. It lives on insects, spiders, and both terres- 
trial and aquatic mollusks. It is said to abound in 
the Nile; we may, however, observe, that the green 
fiog of continental Europe also exists in Egypt and 
Algeria, as well as throughout the greater part of 
Asia to Japan. 

The painted frog is subject to considerable va- 
nation of colouring ; it is generally marbled above 
with grey or brown, on an olive or yellowish green 
ground, with a white line down the middle of the 
back, and sometimes also along each side. 


2325.—Boik'’s CERATOPHRIS 


(Ceratophris Boiei, Wicd.). Ceratophris granosa, 
AW, 






























wonderful: gq ‘chee and celerity. . There they 


puraue their insect prey, or lurk for. it, and 
seize Jt as it passes. Jif we look atthe toes, we find 
them each provided with large expanded suckers 
or discs, by means of which they adhere even to 
the smoothest leaf, or lurk with the back down- 
wards on its under surface, as the Geckos, and so 
proceed from one to another with singular address. 

Exposed to numerous enemies, they are capable 
of assuming different tints, by way of masking their 
presence, with almost instantaneous celerity ; or of 
adapting them so as to blend with surrounding ob- 
jects. They have also another singularity ; the skin 
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of the under-surface, instead of being smooth, is | 
covered with granular glands, pierced by a multi- | 


tude of pores, by means of which the dew or rain | 
spread on the surface of the leaves is rapidly ab- ' 
This group is | 


sorbed for the supply of the system. 
divided into several genera, By far the greater 
number of species are American. One only is 
found in Europe and Africa. 

2326.—Tux Grenn Tree-Froa 
(Hyla viridis). Rana arborea, Linn. 

This beautiful little creature is found over the 
whole of middle and Southern Europe and Northern 
Atrica; it occurs also in Japan. 
Observed in our island, though it is not uncommon 
in France. 

It is amidst the foliage of woods that this 
species dwells during the months of summer, where 
it displays the habit of a cat, in watching for and 
darting upon its prey: it lurks amongst the leaves, or 
under their canopy, and with open mouth launches 


itself upon the unwary insect, which if teuches with | 


its tongue and instantly swallows. Some have com- 
pared its manners to those of a flycatcher, from its 
restless activity and unceasing repetition of short 
darts which it makes from leaf to leaf as it watches 
the movements of the insects flitting about it. 
Towards the end of April the tree-frog quits its 
Jeafy abode for the water, in order to deposit its 
ergs, and it also hybernates like the common frog 
in the mud at the bottom of swamps and marshes. 
The young remain in their tadpole state for about. 
two. months, when their final change takes place, 
and they make their way to the adjacent thickets, 
where vast swarms are sometimes seen all in cease- 
less motion, like flocks of minute birds. This 
species does not acquire its full size till the fourth 
year. The gular vocal sac of the male 1s capable 
of enormous distention ; and the Joud croak of num- 
bers assembled together, uttering their voices in 
chorus, may be heard to a considerable distance. 
The general colour of this frog is a fine green 
above, white beneath; a yellow stripe bordered 
with pale violet extends along the sides of the head 
and body, and down the hind-legs to the feet; 
and a similar stripe branches off and runs down the 
iore-limbs to the feet. After the spring the animal 
changes to brown, which soon gives place to grey, 
mottled with reddish, and this passes into blue; the 
green reappears with the return of spring. 
2327.—TuHe BreoLtouren Trex-FRroe. 
( Phyllomedusa bicolor). Rana bicolor, Gmel. 
~The most remarkable distinguishing character in 
this genus is the opposability of the first finger of 
the fore-paws to the three others, and of the first 
two toes of the hind-paws to the three others; and 


| by this arrangement, the hold, secured on Jeaves or 


| twigs, is rendered extremely secure. 


The singular frogs of this genus, all American, | 
have a large head and a granular or tuberculous — 


skin; the tongue is heart-shaped; the edge of the 
upper eyelid is prolonged into a point, giving 
’ horned appearance to the top ofthe head, which 
ls covered with ridges.and asperities more or less 
decided. The mouth is very wide; the limbs ra- 
ther short; the toes four; the webs very little de- 
veloped. The surface of the body is covered with 
tubercles, and one species (C. dorsata) is defended 
by a sort of dorsal buckler formed by the union 
of numerous osseous Jaminee in the substance of the, 
skin, 

It would seem that the males have the vocal 
pens at least such has been detected in the C. 
Joiei. In this species the palpebral) prolongations 
auc very remarkable, and pointed, and the whole of 
the surface of the body is covered with granular 
Nibercles. Two ridges run down the back from the 
palpebral horns, festooned on each side by brown, 
the general ground-colour being yellowish. There 
's a triangular mark of black on the top of the 
wad. Under: parts yellowish spotted with black. 
is a native of Cayenne. 

p e may now pose to the tree-frogs (Les 
hanéroglosses Hyleeformes of M. Duméril). These 
be little creatures ‘are- essentially arboreal in 
hes habits ; bird-like they pass their time amidet 
© foliage of the trees, perching upon the leaves 


The back 
part of the head is extremely broad, from the de- 
velopment of large parotid glands which begin 
behind each eye, and extend to the axilla, covermg 
the scapulary region, and continued in a narrow 
line along each side. 

The Bicoloured Tree-frog is a native of Cayenne 
and Brazil; its general colour above is a beautiful 
blue ; the sides are marked with white spots, encircled 
by chestnut ; a white line, bordered by brown, runs 
alone the outer edge of the fore-arm and of the leg 
and foot. Under parts white, sometimes variegated 
with brown or chestnut. 

The Toads next present themselves to our notice 
(les Phanéroglosses bufoniformes of M. Duméril). 
The toads in genera) have an inflated body, a warty 
or tubercular skin, and a tumour behind each eye, 

roduced by a large parotid gland. The males 
have for the most part a gular vocal sac. In some 
genera the toes are furnished with sucking-disos 
(viz. Dendrobates, and Hyleedactylus), which re- 
semble the true tree-frogs in their habits. 


e e 


The upper jaw is altogether destitute of teeth. | 


In the more typical forms the hind-limbs do not much 
exceed the fore-limbs in length, and their locomo- 


tion is a sort of crawl, or succession of short hops. 


Most are nocturnal in their habits, and come 
abroad with the dusk in quest of prey. 
' - 9328.—Tuz Common Toap 
Bu aris). This species is too well known to 
A aeualled description. Though not very at- 


| by no mean authority 
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tractive in its sppesranee, the toad is fer from me 
riting the opprobrium whieh has been lavished upon: 
it. To the gardener it is & useful assistant: as it: 
devours slugs, carwigs, caterpillars, and beetles, It 
has been celebrated for two things, namely, the - 
brightness of its eyes, and its poison. Its eyes are 
certainly brilliant, and, notwithstanding the poet’s 
assertion, the only jewel it wears in its head. ith 
regard to its being poisonous, we may observe that 
the glandular tubercles of its skin pour out an acrid 
secretion ; and this is intended evidently asa defence, 
for we have often seen a dog seize one of these ani- 
mals and instantly drop it, shaking his head in evi- 
dent distress, while frothy saliva filled his mouth, 
and continued to flow for a considerable time. The 
parotid glands open externally by numerous pores, 
and give out a milky fetid humour. The common 
belief that the toad “ spits venom ” is absurd. 

The toad is easily rendered familiar. Mr, Bell 
records a notice of one which would sit on one of his 
hands, and eat from the other; and the story of 
Mr. Arscott’s toad in Devonshire which lived’ for 
thirty-six years domesticated, and was killed by ac- 
cident, has been often quoted from Pennant. 

It isto Mr. Bell that we owe the first authentic 
account of the manner in which the toad disengages 
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lic lias ever been. Msel{ from its slough; the cuticle slits down the 


middle of the back and belly, thereby allowing the 
legs to be withdrawn in rotation; it is then rolled 
into a ball, pushed by the two paws into the mouth, 
and swallowed at a aingle gulp. 

Like the frog, the toad deposits its eggs in the 
water, but rather later in the spring. In August 
the tadpoles have completed their transformation, 
and creeping ashore disperse themselves over the 
land. Large troops of these young toads may often 
be met with. 

Most persons have heard of the marvellous ac- 
counts of living toads found imbedded in the hearts 
of trees, or in solid blocks of stone ; and it must be 
confessed that many of the instances are supported 
; Smellie (in his ¢ Philosophy 
of Natural History °), Guettard (in * Mémoire sur 
différentes Parties des Sciences et des Arts’ 1771), Ed- 
wards, and Mr. Thomas (in ‘ Silliman’s Journal *) 
respectively notice examples of the occurrence in 
question. Be it however observed, that the stone 
or wood was never rigidly examined, nor is anything 
ever stated to disprove the possibility of a small 
aperture, communicating with the external surface, 
through which air, moisture, and insects may have 
entered ; indeed, as Dr. Buckland says, “ The at- 
tention of the discoverer is always directed more to 
the tuad than to the minutiw of the state of the 
cavity in which it was contained.” 

M. Herissant in 1777, Dr. Edwards in 1817, and 
Dr. Buckland in 1825-6, have proved by a series of 
experiments, that when deprived of air these am- 
mals speedily perish ; but that they will survive for 
many months wifhout food. Dr. Buckland’s conclu- 
sions are that toads cannot live a year excluded 
totally.from atmospheric air, and, from experiments 
made by enclosing these animals in cells cut out in 
oolite,. that they cannot in all probability survive 
two years entirely excluded from food.  ‘ Zool 
Journal,’ wok v.. . 

It would seem then that accident must have in- 
froduced the toads in question into the prisons in 
which they have occasionally been found; that 
there they received food and air, and grew tikl too 
lurge to make their exit by the aperture which 
once admitted them ; and which ilself became much 
narrowed or partially blocked up; but. still allow- 
ing sufficient air and moisture (most probably also 
minute Insects) for the support of the system it. 
sort of torpid condition. Here then they would live 
till the blow of the hammer or axe set them at 
liberty, destroying at the same time all trace of the 
orifice or fissure which admitted them, and through 
which they received their scanty nutriment. 

To suppose that toads imbedded in stone are 
thousands of years old, the living relics of a world 
gone by and coeval with the rock around them, is 
palpably absurd. 

2329.—Turk Natrer-JACK 
(Bufo Calamita). Bufo viridis, Laurenti; Bufo cru- 
giatus, Schneid.; Bufo variabilis, Marr. 

This species 1s spread through the greater part 
of Europe and Western Asia, as well as Northern 
Africa. In England it is tolerably common in cer- 
tain Jocalities ; it has been found on Blackheath, 
Putney Common, in varieus parts of Lincolnshire, 
Cambridgeshire, and Norfolk. Mr, Bell quotes Sir W. 
Jardine’s account of the occurrence of this reptile in 
a marsh onthe coast of the Solway Frith, in brackish 
water, and within a hundred yards of spring-tide 
high-water mark. They are, it is added, very abun- 
dant for six or seven miles along the coast. Dry 
spots, however, are its favourite haunts, excepting 
at the breeding season, when it visits the water. It 
is less crawling and slow in its movements than the 
common toad; and will even run with alertness fag 
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8333.—(Gessner ¥ Fossil Toad 
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a short distance, Its general colour varies, being 
rey, brown, yellow, or olive, with markings of a 
a er tint, mont with a yellowish line down the 
middle of the back, 
2330.—Tux Mirrep Toap 
Bufo margaritifer, Daud). Otilophis margariti- 
te Cuv. he ae pargaritiars, Gmel. 
is epecies, which is a native of Brazil and Gui- 
ana, is distinguished by a crest on each side of the 
head, extending from the anterio: part of the orbit 
to the parotid gland, whence a fod of skin runs 
along each side ot the body and down to the hnee. 
The skin of the hinder quaiters of the body and 
limbs is so loose and 0 little adherent to the muscles, 
that the thighs and adjacent parts appear as il en- 
shrouded inasac, ‘The general colour is olive, yel- 
low, or brown; often with marblings of a deeper 
tint. Under parts whitish, marbled with grey and 
brown, The muzzle 14 pointed, the head tian- 
yfular. 


" 


2331.—THk Bi coLtourrp Toap 
(Engystoma ovale 


Fitzin), Rana ovalis, Shaw, 
Oxy) ynehus bicolor, Valone , Guin, and Cuvier, 
Stenocephalus miciops, Psechudi 
This little veptile, remarkable for its small sharp- 
pointed bead, tsa native of South Amenca 
In gencial the upper parts are Chestnut, the 
under puts white, sometimes the upper parts are 
brown with a wash of slate blue; the under parts 
matbled or xspotted with ycllow and brownish red 
Some have the throat black, and in all there isa 
whitish stripe along the back of the thighs, 


2332.— THk Marserp loap 


(Uperodon marmoratum, Bibi) Engystoma mar- 
moratum, Cuvier. 

Ot this species little is known, if was discovered 
by Lesehonault in the inferior of India 

Its general colour is olive (green perhaps when 
ahve) marbled with lage muhings of brown Under 
patty white, excepting in the males, which have the 
throat black | Inchis species there ae (as an ex- 
ception to the lc) a few sinall teeth in the palate 
The vocal eac of the male is capable of great ex- 
tension, 


9333 —CGERssner’s PALA OPHRYNOS 


( Palaophrynos Gessner, “Vschudi) A fossil spe- 
cies Of toad, the relics of which, with those of 
another species, Pelophilus Agassiz, are obtamed 
fiom the (fumgen beds 9 Fossil frogs have been 
found in the coal formation of the Rhine togethe 
with the remains of certain fishes of the genus Len 
ciscus, viz FE, maciius and L papyraceus 

We pass fiom the toads to the prpas, or Phyyna- 
glosses pipeformes of Dumenl and Bibron, so called 
fromthe tolal absence of the tongue, im addition 
to this, the mfernal auditory cavities communicate 
with the mouth only by means of ao single minute 
opening in the middle of the postarton part of the 
palate ‘Two genera mie hnown, cach contamng 
only one species, vie Dactylethia and Pipa 


2334 —Tiur Surinam [ovo 


(Pipa Americana, Law) Bato dosizer, Lati 
Inthis strange reptile, the head 1s large, flattened, 
and triangular, with the vostils prolonged im the 
form of a little cutaneous tube , the CyeOR ale very 
minute and vertical, the eyelids reduced to a simple 
rudiment incapable of closing over the eyes Phare 
qe no teeth, ether on the jaws or palate, nor are 
parotid ghinds apparent | Phe antenor paws have 
vach four fingers, termimating in four star like 
omts , the hind limbs are short and thick the {cet 
mige, and the toes, five im numba, completely 
webbed = The body 1s broad and flat, a httle barbule 
(barbillon) hangs on each side ot the upper jaw, and 
an eat-like appendage on each angle of the mouth, 
The skin differs fiom that of all othe: Batracians, 
being covered with minute hard gianules , amongst 
which are scattered small comeal tubercles of a horny 
consistence = The male is distinguished by an enor 
mous larynx formed hhe a tuangular box of bone, 
within which are two movable pieces, the action of 
which influences the intonation of the voice 
The mode in which the eggs of this reptile are 
hatched, and the cncumstances connected with the 
development of the young, are most eatraordinary. 
It would appear that as fast as the female deposits 
her eggs, the male who attends her arranges them 
on her broad back, to the number of fifty or upwards. 
The contact of the skin with these eggs appears to 
produce a sort of inflammation ; the skin of the back 
ewolls, and becomes covered with pits or cells, 
which enelose each a single egz, the surface of the 
back resembling the closed cells of a honeycomb, 
The female now betakes herself to the water, and in 
these cells the eggs are not only hatched, but the 
tadpoles undergo their metamorphosis, emerging 
in a perfect condition, though very small, after a 
lapse of eighty-two days from the time in which the 
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eggs were placed in their respective pits. M. Bi- 
bron says, that the cells psoupyine the middle 
portion of the back are, according to his own obser- 
vations, those which are the first cleared of the 
young, “because doubtless they are the first which 
are formed, or the first occupied."* These pits are 
only in the skin, and do not penetrate into the mus- 
cular tissue beneath, nor communicate with the 
interior of the body. Fig. 2333 shows the dispo- 
aition of these cells and their situation on the skin, 
which ws thrown back so as to expose the muscles 
below. The small separate figures are tadpoles in 
different stages of development. 

The pipa, or Surinam toad, 18 of large size, of a 
brown or olive colour above, whith below ; it in- 
habits the marshes and swamps in the forests of 
Guana, Brazil, and other pats of South America. 
According to Seba and Madame Menian, the negroes 
eat its flesh. 

Belore qutting the Ranide or anurous Batracians, 
we ma ltd fo a beltet of ancient date which yet 
prevails, that young frogs and toads are occasionally 
showered down with heavy rains, and that in great 
abundance, s0 as to cover considerable spaces of 
giound, where none had been previously observed , 
some have called in the aid of wate:spouts, whil 
winds, and sinular causes, to account for their 
elevation inte the regions of air, and some have 
even thought they were tormed in the clouds, whence 
they were precipitated It has been gencially in 
August, and offen alter a season of dhought, that 
these hordes of frogs have made fhe appearance. 
Redis ¢xplanation is doubtless the comect one 
these fords and frogs, he suys, “do not appear until 
It has rained for some time , but these animals had 
been hatched many davs previously, ot rather, had 
quilted the water in which they were developed as 
tadpoles, having undergone the coniplete trans- 
lonmation, These little frogs then lay conceaded im 
the chinks of the earth, undar stoncs and clods, 
where in consequence of than lying motionless, and 
offen also on account of thar dusky colom, they 
escaped the eye" With this account M) Dumeil 
agices, observing that ‘the precise period of the 





I ycat, the cucumstance of rain always preceding the 
| appearance of these young frogs and toads, which 


bear the signs of them recent transformation, and 
generally the total absence of any violent Commotion 
of the wind, leave us in no doubt 48 fo then ongin 
We have outselves observed the phenomenon in 
question, once in Picai ly, near Anucns and once 
inthe marshy meadows neat Marbella in Spain, in 
the latte: instance, it was a host of little frogs that 
made then appamance and covered our clothes, as 
M Dusgennettes, now present at the Screntific 
Meeting, may recollect.” For further details we 
icler tothe * Erpétologie Genciale,’ vol, vir p 2283 

We now pass to the Caudate Amphibia, les Uio- 
déles of MM) Dumeiil and Bibron. 


Fanily SALAMANDRID.L (TRITONS AND 
NEWIS) 


2336 —A Group or Branoisa Warrr-Newts° 


a, the Common Water-Newt (Triton cistatus); > 
the Common Smooth Newt (Lissotuiton punctatus), 
cy the Straight lipped Water-Newt (Luton Bibroni), 
d, the Palmated Water Newt (Lissofiiton palimipes). 


23.37 —Puxw Common Wartkrk-NEW1 
(Zoiton cristatus), male. 


2338,— lai Coumon WattrR-Nkw1 
(Ziiton cristatus), female. 


2337 —THr Common Smootn Newt 


(Lissotriton punctatus), a, Male, b, kemale 

Ot the Water Newts, four species inhabit the 
ponds, ditches, and Clear sluggish or standing waters 
of ourisland,  Tazard-'the as these reptiles are in 
appearance, they must not be confounded with the 
Jacettine group, with which Linngus, ove:looning 
them true characteristics, associated them under the 
commonterm of Lacerta Like the frog, the newts 
begin their existence in a tadpole state, furnished 
with tufted gills or branchue for aquatic respiration, 
which become ultimately lost, and are seplaced by 
true lungs adapted for a different medium. The 
process of this structural change, which ts essentially 
the same as in the frog, we shall sketch as biiefly as 
posible consistent with clearness. 

On its first exclusion from the egg, the tadpole of 
the water-newt exhibits on the sides of the neck the 
lobes of the branchivze ina simple state, anterior to 
which are a pair of holders, by which the animal 
attaches itself to objects in the water. Jn about 
three weeks on the average, the anterior limbs have 
become developed, with terminal feet, fourtoed and 
distinct, the holders have disappeared, the branchial 


* It would seem that in females which have not as yet laid 
pits are not to be seen; they begin to be developed when the 
are first arranged on the bach, the skin of which, after the young 
have pela their tenements, sppeering honeycombed all over. The 
cells afterwards become gradually obliterated. 
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pee the hind limbs begia to sprout, and the 

ranchial tufla, three on éach side, are much eh. 
larged and finely plumed. Ine whort time, the ling 
limbs, and feet with five toes, are ¢ étely formed 
the body has attained its nearly per ect figure, and 
the branchiw have assumed a deeper colour and 
firmer texture. The lungs are now rapidly develop. 
ing, @ change in the routine of the circulation i, 
giadually taking place, and the branchie are be. 
coming absorbed: towards the middle or close of 
er 


autumn they disappear, and air instead of wa; 






becomes the medium of respiration. A similar 
transformation takes place in the tadpole of the 
fiog, with this addition, that the hind limbs firs 


appear, and the compressed tail becomes absoibeq 
with the obliteration of the branchiw. In the bran. 
chi# of the tadpole of the newt and frog, when the 
limbs have made some progress, the ciculation of 
the blood, when viewed through a good microscon, 
is calculated to excife the greatest admuation : thar 
transparency is such as to permit the currents of 
globules rapidly coursing each other to be distinct] 
seen, as they ascend the aifenes and return by the 
veins to the aoita We may here state that im the 
fudpole condition of these animals, the cneulation 
of the blood resembles that of fishes. The heart 
consists of oue atuicle and one ventricle; the auncle 
receives the blood of the general system, and imme. 
diately transmits at fo the ventricle, which 1s mus 
cular, fiom this ventile it is propelled into an 
aitenial bulb (bulbus arteriosus), and thence through 
a system of minute branchial artenes, and becomes 
subjected to the action of oxygen, from these arteries 
if meiges into the branchial veins or returning 
vessels, which ultimately unite to form a systematic 
aoifa, without the infervention of a second ventiich 
As the branchia become obliterated, the pulmonary 
aitenies develop, and the lungs begin to expand, till 
af Jast the branchige are Jost, and the heart and cn- 
culation have assumed new characters. The heait 
now consists of two auricles and one ventricle , one 
aunicle of small size receives the arteralized blood 
fiom the lungs, the other, which 1 capacious, the 
venous blood from the system, and both transmit 
then contents through valvular doors mto the com- 
mon Chamber of the ventucle | Lhe fluid thus miaxcd 
is sent through the bulbus artenosus, and thence 
paitly to the general system and paitly through the 
pulmonary aifenes, fo undergo in the lungs the action 
of oxygen The development of the tadpole ot 
Tifton custatus, as observed by Ruseom, may be 
easily understood by reference to the following ilus- 
tiations 

Fig 2340 exhibits the evolution of the egg he pt 
on the Ical, as deposited by the female. The stages 
nie denoted by dates, fiom the beginming to the 
fime in which the young animal 1s about to emcee 
Each phase of the egg 1s shown of the natural size, 
accompanied by a maguificed view of the same 
below Vig 2341 shows the tadpole on the day of 
its leaving the egg, May 6th, a, as magnified and 
seen fiom below , bb, ae the two eminences fonmed 
by the globes of the cyes, and between them 1s a 
slight depression which afterwards becomes the 
mouth, ¢, 18 the holder of the wight side. d, the 

ls of the same side, e, a rudiment of the fore 
imbs of the same side, J, the same animal] in pro- 
file, g, the same seen from above. 

Fig 2312 shows the development on the 18th of 
May, twelve days alter exclusion, a and & are mag- 
nified representations, ‘The fore limbs are oT 
developed, and the branchia are becoming fiunge 
lig 2343 represents the same animal, as it appeals 
on May 28th and June 12th, a a, natural size, 4, 
magnified. In the latter, the branchig are beautl- 
fully fringed, and the hinder limbs are in process of 
development. Fig. 2344 shows the young newt in 
its last stage, July 18th, the branchie now beginning 
to shuoiten, This obliteration of the branchise goes 
on for five o1 1x days more, when they become !¢- 
duced to mere bud-like eminences ; the branchial 
apertures have closed, the skeleton has become 
firmer, teeth have appeared, and by the 27th of 
July all traces of its forme: condition have entirel 
passed away; it has changed from the state of a fin 
to that of a reptile. It would appear that the 
changes described are retaided or accelerated ac- 
cording to the temperature. In our wland the 
process 1s more protracted than in the warmer pails 
of the continent. 

The great water newt (Triton cristatus) attains 
to the length of more than 1x inches, and is one 0 
the most aquatic of its genus, residing almost con- 
stantly in the water; we have, however, captured it 
in meadows at the latter part of summer, Its bight 
orange-coloured abdomen, with distinct round apols 
of black, together with its size, prevent the poss!) 
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ts, The great waternewt is dctive and 
hee pea feeda ducing the spring ‘and summer 


‘nthe tadpole of the frog, and alvo upon the smaller. 


of newt, which it attacks and seizes with the 

most determination ; it will aleo-prey upon worms, 
, ects, and mollusks, and may be ‘taken by means 
, hook baited with a small worm, It swims 
of oruusly, lashing its compressed tail from side to 
a ts limbs being so disposed as to offer no resist- 
Se to the water; we have seen it crawl slowly at 
the bottom of clear ditches, as well as on the land, 
where, however, its movements are Inert. [Tt hyber- 
nates like the frog, generally in the mud at the 
bottom of ponds and ditches. Mr. Bell however 
states that he has found it hybernating under stones, 
and we ourselves on one occasion, early inthe spring, 
saw several creeping out from under some large 
flags placed to support a bank ; on taking up one by 
the tail, a8 we well remember, the tail, to our dis- 
may, broke short off, and continued for some time to 
be rapidly agitated. On awaking from its lethargy 
in the spring, the male begins to assume a mem- 
branous dorsal and caudal crest, by which he is at 
once distinguished | from the female. The dorsal 
crest has its edge indented, but that. along the tail 
has the edge even ; with the completion of the crest 
the colours become brighter and more decided, and 
the animal is more lively and vigorous. At the 
latter end of April and during the months of May 
and June, the female deposits her eggs, not as in the 
case of the frog, in multitudes all agglutinated 
together in a gelatinous medium, but one by one, 
each in a distinct spot from the other. Resting on 
the leaf of some aquatic plant, she folds it by means 
of her two hinder feet, and in the duplication of the 
leaf thus made, deposits a single egg, gluing at the 
same time the folded parts together, thus concealing 
and protecting the enclosed deposit. This process 
was first described by Rusconi, and has been mi- 
nutely detailed by Mr. Bell from personal observa- 
tion. The membranous dorsal crest of the male 
continues till autumn, when it is gradually absorbed ; 
a trace, however, of the caudal crest still remains, 
In this species, the upper lip is slightly pendulous, 
the teeth are numerous and minute, a double Jongi- 
tudinal series occurring on the palate; the tongue 
is semi-zlobular, slightly free at the sides, and 
pointed behind; the head is flattened, the body 
cylindrical, corrugated, and covered with minute 
tubercles; there are two patches of simple pores on 
each side of the head, and a line of similar pores at 
distant intérvals along each side of the body. The 
upper parts are dusky black or yellowish brown, 
with darker round spots; the under parts are orange 


gpecies 


red, with round spots of black ; the sides are dotted | 


with white, and the sides of the tail are to a greater 
or Jess extent of a silvery white. 

The Common Smooth Newt (Lissotriton punc- 
tutus, Bell) differs considerably in its habits from 
the great water-newt. It is much more terrestrial, 
frequenting damp places, and is offen found in 
cellars and underground vaults. Shaw, indeed, in 
his ‘General Zoology,’ asserts that the common 
newt is altogether a terrestrial species, and contra- 
divts the statement of Linnwus that during its 
tadpole condition it inhabits the water; he says, “I 
can safely affirm that I have met with specimens 
in perfeetly dry situations so extremely minute as 
kearcely to equal half an inch in length, which 
ippear to differ in no respect, except in magnitude, 
from the full-grown animal.” We have seen the 
same in damp cellars in abundance, and whatever 
difficulties there may be in accounting for their 
presence in such situations, they had doubtless been 
pe toualy in a tadpole condition, from which they 
lad recently emerged: It is a query, however, 
Whether they require as much water as the other 
species, and whether they will not undergo their 
change in extremely humid spots, where water 
trickles freely about, and occasionally gushes up, as 
well as in ponds or ditches ; certainly the specimens 
we have seen could not have crawled many yards; 
they were pallid, and slow in their movements. The 
common water-newt is found in clear ponds and 
ditches ; in the spring, the males appear ornamented 
With a continuous membranous crest from the head 
down the back to the end of the tail; this crest they 
ose in the month of June or July, when both adults 
and young quit the water for the land, where they 
Creep about, lodging in damp places, under stones, 
and in crevices of the ground. Early in the winter, 
the creat of the male reappears, and is complete in 

e beginning of the spring, at which time he assumes 
A richer colouring. quatic insects and their larve, 
Worms, &¢., constitute the food of this species. The 
female depusits her eggs much in the same manner 
as already described, generally within a folded leaf, 


but not unfrequently at the junction of the leaf 
tne the etalk. Mr. Bell states that he has some- 
es 
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“the most distressing effects. , 
seen the females in the ect of placing their || was thought to cause the hair of the head to fall off. 
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eggs not only singly, ‘but by two, three, and four | 


together. | pee 
da the common newt the skin is. smooth; on the 
there are two rows of pores, but none on the 
| or sides, “The erest. of the male is not: only 
much developed in the spring, but the margin is 
crenate, the pe of the crenations being sometimes 
tinged -with fine red, sometimes with violet; the 
eneral colour above is yellowish or brownish grey, 
nent orange below, and everywhere marked with 
dark spots, soine of an inregular figure. The female 
18 yellowish brown, with scattered spots, and without 
the rich orange of the under surface. The upper lip 
18 quite straight. Length, nearly four inches. 

The Straight-lipped Water-Newt (Zrtton Bibronii, 
Bell) differs from the great water-newt in having 
the upper lip perfectly straight, and not overhanging 
the lower at its sides. Its skin also is more rugous 
and strongly tuberculated, and its colour darker. 
Hubits the same as in T’. cristatus. 

The Palmated Water-Newt (Lissotriton palmipes, 
Bell) is allied to the common water newt, trom 
which it differs in having the upper lip pendulous at 
the sides, and the toes of the hind feet fringed per- 
manently by a short membrane, which is seen in the 
male of L. punctatus only during the breeding sea- 
bon.—(See Fig. 2339 - a, the Male; b, the Female.) 
It is also of a larger size, and the spots are more 
numerous and definite. The head alsuv is marked 
with brown longitudinal lines; like the common 
species, however, which it resembles in its habits, it 
is Jiable to some variations of markings. 

These animals are provincially termed efts, and 
askers. ‘The power which the Salamandridie possess 
of renewing the limbs and the tail when removed, 
and that repeatedly in succession, is very surprising. 
According to Bonnet, the reproduction of these 
parts is favoured by heat, and retarded by cold; in 
one instance, after the total extirpation of an eye, 
the organ was reproduced, and perfect in its struc- 
ture at the end of a year. Diufay has recorded their 
faculty of remaining frozen in ice for a long penod 
without perishing. Though we mention these ex- 
periments, which are not without their physiological 
Importance, we would distinctly state that their 
repetition for mere curiosity mist be condemned as 
wanton and unpardonable cruelty, 


2345. —TuxE Sporr—eEp SALAMANDER 


(Salamandra maculosa). Spotted Land-Newt. 
the Head in profile. 

In the genus Salamandra the head is thick; the 
eyes Jarge; the gape of the mouth ample; the 
tongue broad; the palatine teeth arranged in two 
long series; the parotid glands large; the body 
sprinkled with many small glands. 

Unlike the aquatic newts the salamander is ovo- 
viviparous, producing living young, which however 
at first inhabit the water and there undergo the same 
changes as do the Tritons; afler the completion 
of which they crawl upon the land, frequenting 
humid places, and making their retreats among 
decayed timber in wooded districts, in  difches, 
shaded spots, and crumbling ruins. In its habits it 
is sluggish and inert, and at the same time timid 
and retiring ; it is impatient of the heat of the sun, 
and seldom Jeaves its Jurking-place, except during 
rainy weather, or during the mght. [ts food consists 
of slugs, insects. and worms. As if increases in size 
it sheds its cuticle, which is moulted in flakes, as 
was observed by Dr. Barton. During the winter it 
hybernates in some hollow tree, or under stones or 
piles ef wood, re-appearing In the spring. From 
the tuberculous glands of the skin exudes a milky 
wlutinous fluid of an acrid nature like that of the 
toad, and which is evidently a defence against 
enemies ; amongst which may be mentioned snakes 
and large lizards. To try the effects of this fluid, 
Laurenti provoked two grey lizards (Lacerta mu- 
ralis) to bite a salamander, when the Jatter ejected 
from its pores some of this fluid into their mouths ; 
one of the lizards died instantly, the other became 
convulsed and died at the end of two minutes, 
Some of the fluid was introduced into the mouth of 
another lizard, which became convulsed, was para- 
lytic onthe whole of one side, and soon died. When 
the animal is irritated this fluid is secreted in large 
quantities, and is ejected, according to Dr. Barton, to 
some distance. There is no reason to believe that 
such ynimals as dogs would die from the effects of 
this fluid in their mouths, though, as it is highly 
acrid, they might suffer more than from the toad. 

Such then are the characters of this animal, the 
dreaded salamandra, which the ancients regarded 
with the utmost horror and aversion, They beheved 
its bite to be certainly mortal ; that anything touched 
by its saliva became poisonous, that whoever swal- 
lowed one, or any part of the animal, would instantly 
expire ; nay, that if it crept over a fruit tree, all the 
fruit became deleterious, and that even herbs on 
which the fluid might fall would, if eaten, produce 
This fluid moreover 
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To crewn all, the salamander was reported not only 

to be spanie of resisting the effects of fire, but of 
extinguishing the fire itself, against which it would 

rush as against an ancy, Aristotle, Aslian, Nican- 

der, Dioscorides, and P inys ail aupport this opinion 

with their authority, and portray the salamandra 
both as a most deadly creature and also as incom. 
bustible.® | a : 

When a belief however erroneous becomes cur- 
rent, it is with difficulty eradicated ; hence are we 
not surprised that the marvellous powers attributed 
to this reptile by the superstitions Greeks and 
Romans continued to be received and propagated 
as facts, through the middle ages and almost to the 
present time ; nor can we wonder that the alchymist 
should consider so potent a creature influential 
in his operations. It was in fact considered as 
having the property of transforming quicksilver into 
gold, and for this purpose it was secured in a vessel, 
and placed upon the re, while the quicksilver was 


, poured through an iron tube upon it ; an experiment 


| body. 


by which the life of the operator was thought to be 
placed in the utmost peril. 

Cloth made of the skins of the salamander was 
formerly believed to be incombustible, and materials 
said to be of such manufacture were seen by Marco 
Polo, who however discerned that these fireproof 
cloths were made of a mineral substance ; and we 
know that asbestos was termed salamander’s wool | 
by the old writers, Of such substance we believe 
will the salamander cloth, which we occasionally- 
read of, be found to have been composed, 

The spotted salamander is common in France, Italy, 
and the middle and southern countries of Europe 
generally, and probably the adjacent parte of Asia. 
In Gasevny it is termed Myrtil, in Savoy Pluvine, in 
Maine Un Sourd. Its colour is black with yellow 
spots and numerous tubercles along the sides. 
There are several other species, 

hig. 2346 represents the Skeleton of the Sala- 
mander; a, the Skull seen in profile; 5, seen from 
below. 

The comparison of this skeleton with those of 
Menopoma, Sieboldtia, and that of the great Fossil 
Newt (Andras Scheuchzeii), proves the close al- 
hance between them. Fig. 2347 exlubits the Skull 
of Menopoina; a, seen in profile; 6, seen from 
above; c, seen from below. Fig. 2348 is the Skull 
of Sieboldtia seen from below. Fig. 2349, several 
of the Vertebre of Sieboldtia; and Fig. 230, the 
FKore-hand of Sieboldtia. Figs, 2351 and 2352 re- 
present the Fossi] Relics of Andreas Scheuchzeri. 

In a work like the present minute anatomical 
details would be out of place. To those, however, 
who may be interested in the subject we recommend 
the ‘Odontography’ by Professor Owen, In that 
splended work 1s an interesting chapter on the teeth 
of the batrachians, in which the affinifies of strue- 
ture presented by the reptiles in question are tho- 
roughly investigated. A comparison of the figures 
we have given will convey to our intelligent reader 
a definite impression as to the proximity of the ani- 
Mals in question. 


2353..—THe Mrxoromr 


(Menopoma Alleganiensis, Uarl.). Abranchus, Tarl. ; 
Protonopsis, Barton ; Cryptobranchus, Leukardt and 
Kitzinger; Salamandrops, Wagler. 

This animal is the Tweeg of the Indians. Hel- 
bender Mud Devil, Ground Puppy, and Young Alli- 
gator of the Anglo-Americans; Fisch Salamander 
of the Germans. Referring to the figure, @ re- 
presents the mouth A i showing the tongue and 
teeth. Fig. 2354 is the upper surface ol the head 
of the Menopome in outline. 

In this species, the only known representative of 
the genus, the head is flat and broad; there are 
two concentric rows of teeth in the upper jaw; the 
inner row are palatine; on each side of the neck is 
an operculum (probably the relic of the branchial 
apparatus and opening), situated about halfway 
between the angle of the mouth and the foreleg. 
There are here three opercular cartilages, and the 
aperture is between the posterior two. ‘The limbs 
are short and thick, and fimbrmated on the outer 
edge; toes four on the antenor feet, five on the 
hinder; the tail is Jaterally compressed: a fold of 
puckered skin runs down each side of the neck and 
This animal, which 1s about two feet in 
length, is anative of the Ohio and Alleghany rivers ; 
Michaux appears to have been the first traveller 
who noticed it. He states that in the torrents of 
the Alleghanies is found a species of salamander, 
termed by the inhabitants Alligator of the Mountains, 
and that some are two feet in length. In its habits 
this animal is extremely fierce and voracious, sparing 
nothing that it can overcome and devour. It is 
believed by the fishermen to be poisonous, and is 
consequently much dreaded ; so revolting indeed is 
its aspect, that we can little wonder at their feelings 

* We must except Galen, who knew that the reptile would barn; 


and we may add that Matthiolus, a commentator on Dioscorides, saw 
one destroyed by fire. He lived in the 16th century. 
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Dw kore hand of Sieboldtia, 





2347.—Skull of Menopome. 





2349.—-Vertebras of Sieboldtia, 





$353 --Nenopome, 
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9354,—Head of Menopome. 
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9839.--Protens, 





2355.—Tooth of Labyrinthodon. 


2356.—Fossi! Relics of l abyrinthodon, 


$357.— Footprints of Labyrinthodon. 





8301.—Skulls and Vertebr= of Proteus. 





235] ~—Creut Fowl Silamander, 





134 





a ee en 


of dishke and apprehension. Much 1 its history |! scribed, consist of teeth, a fragment of the skull, and 
et remains to be cleared up; we know nothing of | a few broken vertebim: andin the Warwick sand. 


its tadpole state or of its transformations. Its 
general colougis slaty, with dark spots, and a dark 
line through the eyes. 


stone, of teeth only. Inthis memoir, therefore, Mr. 
Owen confined his attention to a comparison of the 
dental structure of the Continental and English 


With respect to the Sieboldtia maxima of the |) remains.” 


Prince of Canino (Megalobatiachus, Tachudi , Cry p- 
fobranchus, Van der Hoeven), it may be deseribed 


usa gigantic salamander, three feet in Jength, mha- | 


biting adake on a basaltic mountain in Japan, where 
the species was discovered by Dr Von Stebuldt, who 
brought away two individuals, a male and female, 
but the forme: devoured the latte: during the passage 
homewaids , the survivor ariuved in ee whee 
it was lately living, and perhaps i so still It feeds 
on fishes In this reptile, asin the true newts, the 
wits of the branchial apertures are Closed, and not 
open asin Menopoma = In the Zool Piocecds for 

arch 13, 1838, will be found the notice of a letter 
fiom M Van der Hocven respecting it, with some 
observations by Professor Owen 


2351, 2352 —THe Gigantic Fossin SALAMANDER 


(Andras Scheuchzar, Tscliudr) 
From the Sreboldtia we turn to the fossil relics of 
a closely allied specics, which has becn eatinet for 
apes 
at was in the Philosophical [ransactions for 1726, | 
that Di Scheuchzer published a short account of a 
fossil received by him from the Csningen beds (the 
miocene period of Lyell), which he firmly beheved 
to be that of a human bung, and as such was at 
received by the naturalists of his day. It was the 
“homo diluvu testis,” a rae rele of one of that ac- 
cursed people buried by the flood, o1, to use the 
words of Scheuchzer in his ‘Physica Sacta,’ ¢ Aef 
Wavoy maledictw illus et aquis sepultee gentis ” | 
The ruling passion of this physician was to collect 


fossils which might be considered as evidenecs of the 
deluge, hence, canted away by his favonnte theory, 
when he looked at the fossil in question, he forgot the | 
osteology of the human body, o: viewed the bones 
imbedded im the stone through the distorted opties | 
of an excited imagination Jn 1755, another spe- | 
cimen came into the possession of Gesner, and though 
he repudiated the idea of the rhcs being those ot 
man, yet he fell into an enor im attibuting them to 
aA species of fish (Silunws Glanis, Linn) A third 
and more complete specimen, now in the British 
Muscum, came into the hands of Di Amminn of 
Zunch, a figuie of which was published by Karg in 
the ‘Memoirs of the Soccty of Naturahsts of 
Suabia,’ and still under the idea of its boing a fossil 
aiuus That this opinion was enoneous, Jager 
demonstiated by placing a figure of the Srlurus 
Glamis by the mde of Karg’s figure of the fossil, 
and at once dispelled the ilusion On looking at 
Karg’s figuie, Cuvier at once perceived that the 
chatacters were those of the ®adamandiida, an | 
opinion which had been entaftamed by M Kicl- 
meyer and by Campa, who, as Jager says, observed | 
int letter to Burton, that a petifhed lizard has been 
able to passfor an anthiopohite (fossil man’ In 1811, 
Cuvier visited Haarlem, and obtained permission to 
work upon the stone which contained Scheuchzer's 
homo diluvir festis ’ He placed the skeleton of a 
salamander belore the operators, who as the chisel 
chipped away the stone, exposing the boncs to view, 
beheld with delight the predictions of Cuvier yveu- 
fied The remains were indecd those of a gigantic 
balamander, to which the Sicboldtia bears the 
nearest affinity. 

From this tossil form among the Salamandiide, we 
must now tain fo another, namely, the Labyrin- 
thodon of Professo. Owen (Sulamandioies, Jager, 
Mastodonsaurus, Phytosaarus, Choothenum), and 
to render the subject clear, we shall fist advert to 
Fig 2355, a transverse section of the tooth of Laby- 
rinthodon, with a portion of the same magmitied 
Premising that the reptihan remains in question 
occur in the Warwick sandstone, and in the Keuper 
of Germany, we shall take an extract from the ‘ Pio- 
ceeds (,eol Society of Lond’ for 1841 

“Before he proceeded to descuibe the fossils 
forming the immediate object of his paper, Mt Qwen 
showed that the genus Phytosaurus was established 
on the casts of the sockets of the teeth of Mastodon- 
saurus, and that the latter generic appellation ought 
not to be retained because it recalls unavoidably the 
idea of the mammalian genus Mastodon, or else a 
mammiulloid form of the tooth, whereas all the teeth 
of the genus so designated are originally, and for 
the greater number, permanently of a cuspidate and 
not of a mammilloi form , and heeause the second 
element of the word, saurus, indicates a false affinity, 
the remains belonging not to the Saurian, but to the 
Ratvachian order of reptiles. For these reasons, and 
beheving that he had discovered the true and pecu- 
harly distinctive dental characters of the fosstl, he 
proposed te designate the genus by the term Laby- 
nnthodon, 

_ “The only portions of the Batrachian found an the 
*euper of Germany which have hitherto been de- 
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Professor Owen then enters into the mimutim of 
structural details, and concludes by observing that 
‘af on the one hand geology has in this instance 
really derived any aid from minute anatomy, on the 
other hand 1n no instance has the comparative ana- 
tomist been more indebted to geology, than for the 
fossils which have revealed the most singular and 
complicated modification of dental structure hitherto 
known, and of which not the slightest conception 
evuld have been gained from an investigation, how- 
ever close and extensive, of the teeth of existing 
animals ” 

Refesning tothe Fig 2355, we may observe that 
the small circle snows a section 6f the tooth of Laby- 


" unthodon Jaeger, Owen, of the natural size, the 


other is a quaiter of the same eircle magnified; a, 
i4 the pulp cavity from which the processes of pulp 
and dentine radiate, 6 6, the cement. Irom the 
tooth af Labyrnthodon, we may now pass to Figa 
2350 and 2357, the relics and lootyprints of @ species 
termed Labyinthodon Pachygnathus — Impressions 
made by the footsteps of animals, nipple maths, and 
hittle pits tormed by the drops of a heavy shower, 
have been found at different times on the surtaee of 
various strata of sandstone, both in this and other 
counties, as well avin beds of comparatively reecat 
formation in vaitious parts of the kingdom , for ex- 
ample, in Pembrokeshire, on making excavations 
for adock at Pembray, the tracks of deer and large 
oxen wore discovered on a layer of Clay underlying a 
bed of peat, and also on the surface of the peat itself 
below a bed of silt, bones of the animals themselves 
occurring in the pcat We learn also from PB: 

Buckland, thit in ¢xcavations made for a harbou 
near Matgam Burrows, on the eist of Neath, foot 

maiks of deer have been observed With respeet 
to ancient strata, tracks of tortoises have been found 
impressed on the sandstone in the quarry of Corn- 
Cockle Muir, Dumfueshne, as described in Trans 

Royal Soe Edin, 1828) and in 1831, Mr G P, 
buope found numerous foot-prints of small animals, 
probably crustacea, and ripple marks in the beds ol 
forest marble near Bath The Impressions of birds 

lect have been discovered on the surtace of sandstone 
inthe valley of the Connecticut, and fossil bones of 
buds have occurred in the striata of Jailgate forest, 
wu tecedent to the chalk formation — To come, how 

ever, to the foot punts of the Labyrinthodon, o1 as 
i was provisionally termed by Kaup, the Chuo- 
thentum, from the supposed resemblance in the 
marks both of the fore and hind feet to those of a 
human hand, and which he thought mizht have been 
oe from some quadiuped allied to the Marsu- 
piaha 

It was in Saxony at the village of Hesseburg 
near Tfildbuighausen, that these fossil footsteps 
weie first discovered im several quanies of grey 
quaitvzose sandstone alternating with beds of red 
sandstone, nearly of the age of the red sandstone of 
Com-Cockle Muir Di Hobnbaum and Professor 
Kaup state that those impressions of feet are partly 
concave and partly in ichef, the depressions are 
descubed as boing upon the upper surfaces of the 
sandstone slabs, but the footmarks in relief are only 
upon the lower surfaces, and cover the depressions 
In shoit, the footmarks in rehef are natural casts 
formed in the subjacent footsteps as im moulds 
On one slab, 91x feet long by five feet wide, many 
footsteps of more than one animal and of vanous 
sizes occur = The Jarger impressions, which seem to 
be those of the hind foot, are generally eight inches 
in length and five in width, and one was twelve 
inches long Near each large footstep, and at a 
regular distance (about a1 inch and a halt) before 
iM, a smaller print of a fore foot, four inches long 
and three feet wide, occurs = The footsteps follow 
each other in pans, each pan in the same jine, at 
intervals of fourteen inches trom pain to pau The 
large as well as the small steps haw the great toes 
alternutely on the ight and left side, each step 
makes the print of five toes, the first or great toe 
being bent inward hike a thumb. Though the fore 
and hind toot differ so much tn size, they are nearly 
similar in form. 

But these footsteps are not confined to foreign 
lands, and within the last few years able observes 
have contiubuted largely to this interesting subject. 
Di: Buckland thus sums up the evidence obtained 
in this country :—Near Liverpool Mr Cunningham 
has successfully continued his researches begun in 
1838, respecting the footsteps of Chirotherrum and 
other animals in the new red sandstone at Storetar 
Hill, on the west side of the Mersey, These foot 
steps occur on five consecutive beds of clay in the 
sam@ quarry, the clay-beds are very thin; anc 
having received the impressions of the leet, affordec 
& series of moulds in which casts were taken by 
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the succeeding deposits of sand, now con 

into sandstone. The caste of the feet are salccr 
high rehef on the lower surfaces’of the beds of sang. 
stone, giving exact models of the feet and toes and 
claws of these mysterious animals, of which acarce] 
a single bone or tooth has yet been found, although 
we are assured by the evidence before ns of the 
certainty of their existence at the time when the 
new red sandstone was in process of deposition 
Further discoveries of the footsteps of Chirotherium 
and five or six smaller reptiles in the new icq 
sandstone of Cheshire, Warwickshire, and Salo, 
have been biought before us by Sir P, Egeiton, 
Mr J Taylor, jun., Mr Stuchland, and Di. Ward! 
Mr Cunningham, in a sequel to his paper on the 
footmarks at Storeton, has described impressions 
on the same slabs with them, derived from drops 
of rain that fell upon thin lamings of clay interposed 
between the beds of sand. The clay imp essed with 
these prints of rain-drops acted as a mould, which 


surface of the next bed of sand deposited upon it, 
no that entire surfaces of several strata in the same 
quarty are respectively covered with moulds and 
casts of drops of rain that fell whilst the stiata were 
in process of formation Qn the surface of one 
stratum at Storcton, impressed with large footmarhs 
of a Chiotherium, the depth of the holes formed 
by the :ain-diops on different parts of the same 
footstep has varied with the unequal amount of 
pressure on the clay and sand, by the salient cushions 
and retuing hollows of the creature’s foot, and 
fiom the constancy of this phenomenon upon an 
entie sertes of footmaiks in along continuous track, 
we know that this rain fel] after the animal had 
passed. The equable size of the casts of laige diops 
that cover the entire surface of the slab, except in 
the parts impressed by the cushions of the feet, 
recoid the falling of a shower of heavy diops on the 
day in which this huge animal had marched along 
the ancient stiand hemispherical impressions of 
small drops, upon another stratum, show it to have 
been exposed to only a sprinkling of gentle ram 
that fell at a moment of calm. In one small slab 
of new red sandstone found by Di. Waid near 
Shrewsbury, we have a combination of prools as to 
meteoric hydiostatic, and Jocomotive phenomena, 
which occurred at a time incalculably remote, m™ 
the atmosphere, the water, and the movements of 
annals and from which we infer, with the certainty 
of cumulative circumstantial evidence, the direction 
of the wind, the depth and course of the water, and 
the quarter towards which the animals were passing , 
the latter is indicated by the direction of the foot- 
steps which form their tracks, the size and cur- 
vatures of the ripple-marks on the sand, now con- 
verted to sandstone, show the depth and direction 
af the current, the oblique impressions of the rain- 
diops register the point from which the wind was 
blowing at or about the time when the animals wee 
passing ” 

The Address from which the above passage 14 
taken was delivered at the anniversary of the Geo- 
logical Society of London on the 21st February, 
1840, and at that time all was conjecture as to the 
natwe of the animal called Chuothenum — Pio- 
fessor Owen's paper, read on the 20th January, 1841, 
proved the existence of @ gigantic Batirachian at 
the period when the new red sandstone was formed. 
Scarcely was that memoir communicated, when 
additional materials of the highest impottance were 
brought forward by the liberal possessors uf them, 
and the result was a second paper, read betore the 
Geological Society of London on the 24th of February 
in which three species of Labyrnthodon were 
defined, and evidence relating to the ichnology* of 
those extinct Batrachians was adduced, which may 
be buietly stated as follows — 

Ist Proof trom the skeleton that Labyrinthodon 
had hind extremities much large: than the anterior 
extremities, 

2nd That the foot prints of Chirotherium are at 
Jeast as much hke those of certain toads as those of 
any othe: ammals 

3:d That the size of the known species of Laby- 
rinthodon corresponds with the size of the foot- 

1ints of the different species of Chuofhertum: ¢ 9 

sabyrinthodon Jaegeri, with the foot-print of Chiro- 
therntum Hercules (Kgerton), Labyiunthodon pa 
chygnathus, with the foot-maiks of the common 
Chnothenum; and Labyrnthodon leptognathus, 
with the impressions of the smaller batiachian 
figured in the memoir by Mr. Murchison and M: 
Strickland 

4th Labyrnthodon occurs in the new red sand- 
stone stsata, to which Chirotherian impressions ae 
geculiar. And 

Lastly, no remains of animals that could have 
left such impressions as those of the Chirothenum 
have been found in these strata, except the remains 
of the Labyrinthodons, 


~ 


* “Iyyvos, a footstep ; Adyes, a discourse. 


Paorevs, &e.] 
eS 
a ng of Professor Owen’s last memoir was 
Ted by the exhibition of a diagram repre- 
rng a restoration of two species of Labyrinthodon, 
A of which, L. Pachygnathus, is copied ona greatly 
oaduced acale; Figs. 2356 and 2357. The bones 
Sich appear within’ the outline are those which 
ve ‘e known when the paper was read. The animal 
e : resented as impressing its footsteps on a shore 
Sd now new red sandstone. There is reason 
F . peleving that this formidable batrachian was 
| ,mooth externally, but that it was protected 
on certain parts at least by bony plates. Specimens 
at the footprints may he seen both in the British 
Museum and in the Museum of the Royal College 


of Surgeons, London. 
Family AMPHIUMIDAE (AMPHIUMA). 
2358.—THE THREE-TOED AMPHIUMA 


(A mphiuma tridactylum),. Two species of Am- 
phiuma only are known ; they inhabit the stagnant 
jools and ditches of Louisiana, Georgia, Florida, 
and South Carolina, and great numbers are often 
jound in clearing out ponds, buried deep in the mud 
at the bottom. 

In these Amphibia, as in Menopoma, no bran- 
chim have been found, but an orifice exists in each 
wde of the neck, demonstrating their existence at 
some previous period, The body isextremely long, 
and covered with a smooth skin, which, together 
with their general form, gives them an eel-lke 
appearance ; the hmbs are four in number, but 
cxtremely minute; in one species the toes on each 
timb are three in number, in the other only two; 
they are little jointless divisions. There are no 
nibs, and the vertebrae resemble in their stinetuse 
those of fishes; the eyes are very small; there are 
two longitudinal ranges of palatal teeth. These 
animals are essentially formed for the water, where 
they obtain their prey; on the approach of winter 
they bury themselves in the mud and there hybernate, 
occasronally however they creep on land, and 
burrow in spongy places, or under decaying logs, or 
(allen trunks of trees in swamps and marshes. Dr. 
Harlan, speaking of the small two-toed species, says, 
“Tam informed by Major Wace, that they are some- 
{imes discovered two or three feet under mud of the 
consistence of mortar, in which they burrow Jike 
vorms, a8 was instanced in digging near a street in 
Pensacola, where great numbers were thrown up 
durmg the winter season. Jt is catled in Florida 
the congo snake by the negroes, who believe it to 
be pomonous, but without foundation. 

The three-toed amphiuma attains the length of 
thee feet; the two tued 38 only about eighteen 
inches Jong. 

We may now pass to the Perennibranchiate 
Amphibia, in which while the lungs are developed 
the branchiwz remain, whence the animals are ca- 
pable of respiring both air and water. 


Family PROTEIDAS(PROTEUS, AXOLOTL, &c.). 
2359, 2360.—THer Proreus 


(Proteus anguinus, Lawr.). Hypochton anguinus, 
Merrem, 

This curious animal, interesting alike from its 
Riructure and extraordinary abode, has greatly ex- 
cited the attention of se@entific men, who have 
dihgently investigated its structure. We may de- 
scribe it as aslender, elongated reptile, with a smooth 
and delicate skin, with a compressed tail, with a de- 
pressed head, and with four short feeble and almost 
useless limbs. The mouth 1s wide, and the jaws are 
wmed with teeth; the eyes are mere rudimentary 
points covered by the skin; the fore-limbs are far- 
nished with three toes, the hind-limbs with two. The 
banchie or gills are exposed, and form two pink 
lufts, one on each side of the occiput. The moye- 
ments of the animalare eel-like. Deepunder ground, 
In subtervanean waters, where no rey of light ever 
penetrates, does the Proteus dwell; light, indeed, is 
tuo great a stimulus for the creature to bear: we have 
had opportunities of observing these singular ani- 
Maly in confinement, and always noticed, that they 
slirouded themselves in the darkest part of the 
Vessel in which they were placed, when the covering 
was taken off in order to inspect them, and that 
they betrayed a sense of uneasiness by their actions, 
When exposed to the light of open day, creeping 
round the sides of the vessel, or under the shelter 
of any substance which threw a partial shadow on 
the water. Their colour was that of pale flesh; 
but after a short exposure to light, the skin assumed 
a darker tint, and the branchial tufts became of a 
deeper red. 

Though these animals lived many months, and 
were healthy and vigorous, they were not supplied 





‘MUSEUM OF ANIMATED NATURE. 


subsist, 


with any food, nor know we on what ney 
em car- 


though we have every reason to believe t 
nivorous, 

It is from two or perhaps three localities only that 
the Proteus has been obtained. At Adelsburg, inthe 
duchy of Carniola, belonging to Austria, there is one 
of the most extraordinary caverns in Europe, ex- 
tending many hundred feet below the surface, 
termed the Grotto of the Maddalena. The district 
around this cavern consists of bold rocks and moun- 
tains of limestone formation. Beneath these, at an 
enormous depth, are subterranean cavities, and im- 
mense reservoirs of water, buried Jakes, whence 
many rivers take their secret origin; and it is fram 
this vast reservoir that a small Jake in the grotto of 
Maddalena is supplied, a lake in pitehy darkness, 
on which no sunbeam ever plays, enclosed by awlul 
masses Of rock, with rifts and charms on every 
side, and above a canopy of drooping stalactites. 
On the soft mud below the wites of this little lake, 
these singular creatures may Le seen moving like 
small eels, endeavouring to eseape the unnatural 
glare of torch-hght. It is wot here, however, that 
the Protei are bred, nor are they always to be 
found, and it is only after great rains that they are 
abundant. Besides this cavern at Adelsburg, where 
they were first discovered by the late Baron Zon, they 
have been found, though rarely, at Sittich, thity 
miles distant, thrown up by water fiom a subter- 
ranean cavity, and Sir H. Davy says: ‘\ Lhave lately 
heard it reported that some individuals of the same 
species have been recognised in the calcareous stiata 
of Sicily.” With regad to their orginal abode, we 
acree with the same eminent writer; his words are, 
“TI think it cannot be doubted that their natural 
residence is in an extensive deep subterranean lake, 
from which in great floods they are sometimes forced 
through the crevices of the rocks into this place 
where they are found; and it does not appear to me 
Impossible, when the peculiar nature of the country 
is considered, that the same great cavity may furnish 
the individuals which have been found at Adelsburg 
and at Sittich.” 

Many have entertained the idea that these ani- 
mals are tadpoles, or the Jarve of some unknown 
creature inhabiting the subterranean waters ; this 
idea 18, however, sufficiently proved to be incorrect : 
they are perfect animals with gills and lungs. * This 
animal is, | daresay, much larger than we now see if, 
when mature in its native place, but its i tala 
anatomy is exceedingly hostile to the idea that if i» 
an animal in a state of transifion, It has been 
found of various sizes, from the thickness of a quill 
to that of the thumb, but its form of organs has been 
always the same. And it adds one instance more 
to the numbers already known of the wonderful 
manner in which hife is produced and perpetuated 
in every part of our globe, even in places which 
seem the least suited to organized existences.” 

Referring to Fig. 2359, @ represents the Skull, 
half the natural size; & the bones of the Fore-fvot. 
Fig. 2361 represents the Skull of the Proteus and 
three fist vertebra a, as seen from below; J, as 
seen from above. Fig. 2362 represents the Skeleton 
of the Proteus---a, the Bones of the Fore-loot ; b, the 
Bones of the Hind-leg. 


9363.—lHe StrRIATED SIREN 


(Seren striata), 

The Sirens are eel-lke animals utterly destitute 
of hinder limbs, and the fore-hmbs are reduced to 
sinall feeble rudiments, with four or three toes. 
There are three plumed gill-tufts on each side; the 
head is small and flattened, the muzzle blunt; the 
eye is minute. There are ranges of feeth on the 
palate; the lower jaw is furnished with teeth, but 
not the upper. The vertebrae, which are very pe- 
culiar in form, have their arficular faces hollow and 
united by cartilages, in the form of a double cone, as 
in fishes. 

Fig. 2364 represents the Skeleton of Siren Ja- 
certina. Fig. 2365 the Head and Fore-limb—a, one 
of the dorsal vertebrae seen belund ; 6, the same seen 
before. 

Of these animals, three species appear to be 
known, viz.: Siren Jacertina, S. intermedia, and S. 
striata. The Lacertine Siren grows to the length 
of three feet, and has four toes on cach foot. It in. 
habits the marshy grounds of Carolina, especial] 
those where rice is cultivated, and lives in the mud, 
or muddy water, and occasionally crawls on the 
dry pom Worms and insects are its food, but 
Dr. Garden, who discovered it in 1765, and sent a 
specimen to Linnaeus, asserts that it will devour 
snakes, and also states that it utters a sound like 
the voice of a young duck ; both these points, how- 
ever, are denied by Barton ; its colour 1s blackish. 

In 1841, a lively specimen was living in the 


END OF THE CLASS REPTILES 
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Zoological Gordcus. It was kept in a vessel of 
pond-water, with a deep bottom of mud, in which 
it buried itself; it fed upon earth-worms, devouring 
a dozen and a half every other day. It was about 
twenty inches Jong, and very eel-like in all its move- 
ments. 
_ The Siren striata is a small species, about nine 
inches long, with three toes only on each foot. It 
i3 of a blackish colour, with two longitudinal yellow 
stripes down each side. At Fig. 2363, a shows the 
Head, Branchia, and Fore-foot. 

According to the testimony of various microsco- 





| pic observers (Professors Wagner, Van der Hoeven, 


Owen, &e.), the magnitude of the blood globules 
in the perennibranchiate amphibia is very extra- 
oidinary, In the Proteus, indeed, they may be 
observed by the naked eye; in the Siren, as ob- 
served by Professor Owen, they aie also very large, 
forming a great contrast to those of higher reptiles, 
birds, and mammaha. Fig. 2366 shows a compari. 
son, by Professor Owen, of the blood-discs of Man 
and the Stren, drawn by the Camera Jucida under a 
magnifying power of seven hundred linear dimen. 
sions, a, Human Blood-dises ; ad, the same viewed 
edgewise : b, Siren’s Blood-dises ; 6’, the same viewed 
edgewise : c, Folds of Eaternal Capsule, produced 
by desiccation; @, Capsule of Nucleus; e, Nu- 
cleoli. 
2367.—Tnre Necrurus 


(Necturus lateralis. Rafinesyue). © Menobranchus 
lateralis, Harlan; Phanerobranchus lateralis, Fitzin, 

In the genus Necturus (Menobranchus, Hatlan) 
the body is moderately elongated, the tail flattened 
at the sides, the branchial plumes large ; there is a 
row of palatal teeth, and a parallel but more ex- 
tensive row of maxillary teeth. The limbs are four 
In number, very small, with four toes each. 

The Necturus lateralis inhabits the great Jakes 
of Noth America, and attains to the leng‘h of twa 
or three feet. Its general colour above ts olive with 
blachish dots; a line along the muzzle blackish ; 
under-parts blackish, variegated with spots of olive 
OF its flabits little ib known. 


2368, 2369.—TuHe AXxoLor. 


(Siredon pisciformis, Wagler). Siren” pisciformis, 
Shaw; Gynmus edulis, Hernandez; Menobianchus 
pisciformis, Harlan, 

This fish-hke amphibian is remarkable for the 
three Jong fringed processes on each side of the 
neck, forming conspicuous gill-tults. The limbs 
are four; the antenor are furnished with four toes, 
the hinder with five; there are teeth in both jaws 
as well as palatal teeth, aggregated in: numerous 
rows, and rasp-like, as in certain fishes; the tail is 
compressed at the sides like that of a water-newt, 
and furnished above and below by a membrangus 
fin; the muzzle is bluat, and the eyes are small. 

Refening to Fig. 2369, the sketch accompanying 
the figure represents the Under Jaw and Throat of 
the animal as seen from beneath, m order to show 
the singular form of the gills. At Fig. 2368—a re- 
presents the Mouth open, and viewed in front, to 
show the teeth. 

The Axolot!] is a native of Mexico, and common 
in the Jake sunmounding the city of that name; and 
according to Baron Tlumboldt is also found in cold 
waters of mountain lakes at a much greater eleva- 
tion above the level of the sea than the plain in 
which the city of Mexico is situated. ‘This animal 
is commonly sold in the markets of that city, and 
is esteemed a Juxury by the inhabitants; 1t 1s dressed 
alter the manner of stewed eels, and served up with 
arnich sauce. ITZernandez says that it 1s agreeable 
and wholesome. For a long time the Axolotl was 
regarded as the tadpole or larva of some unknown 
batrachian, and was so regarded by Cuvier, till he 
prepared the last edition of his ‘Régne Animal,’ 
and even there he seems to retain a degree of 
doubt respecting it. His words in a note aie, “Ce 
nest encore qu'avee doufe que je place l’Axolotl 
parmi les gemes a branchies permanentes; mass 
tant de fémoins assurent qu'il ne Jes peid pas, que 
je my vors obligé.” 

Repeated observations, however, have fully es- 
tablished the fact that the Axolot] is truly a perenm- 
branchiate amphibian: Humboldt, in his ¢ Observa. 
tions de Zoologie,’ has entered into minute details 
of its anatomy. 

The length of the Axolotl is eight or ten inches ° 
the general colour is uniform deep greyish brown, 
everywhere thickly mottled with smal] round black 
spots, ‘The communications which open from the 
gills into the mouth are four in number and of a 
size considerably larger than in the allied genera, 
They are covered externally by a species of oper. 
culum formed by a fold in the skin of the head. 
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2363,—Striated Siren, 





~862.—Skeleton of Proteus, 
8365.—Head. &e., of Striated Siren. 
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2370.—Lepidosiren. 





1.— Tails of Fishes. 
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2377.—Group of Fishes 
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2376.—Depths of the Sea, 
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3 we enter at large upon the present class, 
we must call attention to a singular form, Lepido- 
siren, which by some naturalists is referred to the 
Perennibranchiate Amphibia, and by others to the 
fivhes. 

It was in the year 1837 that Vrofessor Natterer 
obtained two apecimens, one found in a swamp on 
the left bank of the river Amazon im South America, 
the other taken ina pond near Borba, on the river 
Madeira, a tributary to the Amazon. The deserip- 
tion of these was published in the ‘Annals of the 
Museum of Vienna, under the title of “ Lepidosiren 
Paradoxa.” In the same year an allied species was 
resented to the Royal College of Surgeons by 
‘homas C. 2B. Weir, Ksq., together with a smaller 
dried epecimen enclosed in indurated clay baked 
hard in the sun; it was brought from the river 
Gambia in Africa; and under the generic title of 
Protopterus was described by Professor Owen in the 
MS. catalogue of the Museum Rt. Cott. S., and more 
fully in the Linnaan Trans.’ (vol. xviii, pt. 3, p. 327), 
under the title of Lepidosiren annectana, the generic 
term proposed by Dr. Natterer being adopted. Of 
this apecies from Gambia Fig, 2370 18 a represen- 
tation. 

In both apecies the body is fish-like, and covered 
with acales; there are mucous pores and ducts upon 
the head, and a sories of pores around each eye: 
whence the lateral line, seen in fishes, commences ; 
the muzzle is obtuse; the branchial apertures are 
narrow vertical slits; the eyes are small; the nos- 
trils are situated at the under part of the upper lip 
(which is fleshy), and lead, as in fishes, to two sacs, 
which have no communication with the mouth, and 
are not respiratory organs; there are two slender, 
sharp-pointed, recurved teeth in the intermaaillary 
bone, and the alveolar boider of both the upper and 
lower jaws is armed with a strong trenchant dental 
plate, soldered to the bone, and divided at the 
middle line, sv as to form two distinct portions above, 
and two below; each of these portions is twice 
indented, so as to present three angular acute pro- 
cesses, adapted for piercing; and the strength of 
the jaws, and size of the muscles which work them, 
prove that they are efficient instruments, There 
ure no palutal teeth, The limbs are represented by 
four tentacular appendages, many-joited in the 
African species, not jointed in the American. <A 
dorsal fin, supported by numerous soft elastic trans- 
parent rays, commences about one-thid of the dis- 
tance fiom the head, and 1uns to the extremity of 
the tau, which 38 furnished unde:neath with a sitmi- 
lar fin; but there is no expanded caudal fin as in 
fishes generally, The skeleton is partly cartilagi- 
uous, partly bony, and the osseous portions arc of a 
green colour, ax in the Gar-fish, 

With branchiw or gills approaching in structure 
those of the Perenmbranchiate amphubia, the Ley 
dosiren also possessea lungs, and, as there 1s reasun 
to believe, breathes, occasionally at least, atmo- 
aspheric air, In some specimens of the Afiican Le- 
pidosiren two minute tentacles accompany each of 
the pectoral or anterior ones. The heart possesses 
ea double auricle in the South American species, and 
the skeleton is more cartilaginous. 

The Lepidosiren paradoxa from South America 
attains to a considerable size; one of lr. Natterer’s 
Bpeciu cns measured upwards of three feet in length, 
aud the other nearly two. 


CLASS PISCES. 


(FISHES, 





| The Lepidosiren annectans from the Gambia 
does not much exceed a foot in length. The speci. 
men, a female, described by Professor Owen in the 
‘Linn. ‘Trans.,’ vol. xviii, part 3, measured twelve 
inches eight lines. From the fish-like contour of 
these animals we may easily form an idea of their 
rogressive motion through the water, and it is pro- 
uuble that the tentacular appendages may enable 
them to raise themselves upon aquatic lant or 
even to crawl up the banks of the pond or river. 

Irom these anomalous beings we pass on to the 
true Fishes, which are the chief diet of many nations, 
und the rocs of which form what Cook calls 
“bread” to the natives of Nootka Sound. (Fig. 
237), 

‘l mee of the waters of our globe, the organiza- 
tion of these animals expressly fits them for their 
liquid element. ‘They are clothed neither with hair 
nor feathers, but with smooth scales, often beauti- 
fully bright and delicate, giving uniformity of surface 
to a compact contour, admirably adapted for .pro- 
gress through the waters. Some, it is true, have a 
hard osseous envelope, as the Ostraceans; and others 
are arrayed in a panoply of spines, as the Tetrao- 
dons, and J)iodons, which remind us of the hedge- 
hog. ‘There are some also, as the eel, the cod-fish, 
shark, &c., which have the skin naked, smooth, 
and slippery. 


motion; some move slowly along, others cleave the 
waves with the velocity of an arrow, bear up the 
rapids, and clear the talls with wonderful energy. 
Many persons regard the fins as the principal 
organs of locomotion in fishes, but these, in fact, 
ure principally used as balancers of the body, as 
agents in turning the direcuion of the animal’s course, 
or of guiding it as it swims along. It is the tail or 
elongated muscular extremity of the fish, tipped 
with a broad expanded web or fin, which constitutes 
the eflicient organ of locomotion. The fish sculls 
itself along by rapid strokes from side to side, as 
may be seen by disturbing one of these animals 
while at rest and watching its actions. It is by the 
movements of the same organ, only more vivlently 
exerted, that the fish leaps out of the water, and 
aplings at insects, or cleais the waterfall; and we 
may further observe that it is only in such fishes 98 
have the tail muscular and powerful, and the body 
compactly shaped, that this faculty of leaping exists. 
The large-headed, slender-tailed cod-fish cannot 
leap, but the salmon and trout will spring several 
feet ubove the surface of the water. The use of the 
fins as balancers was proved by the experiments 
of Boulli, who observed, that when both the ventral 
and pectoral fins of fishes were cut off, all their 
molions were unsteady, and they reeled from right 
to left, and up and down, in o very irregular manner. 

In adverting to the movements of fishes, we muat 
here notice that internal sao generally known under 
the namo of the swimming bladder. This consists 
of a reservoir of air placed beneath the spine, and 
varying in form and size in different species ; in 
some, us the perch, it is are and closed at both 
extremities; in the curp it is large, and divided into 
two portions: sometimes a communication exists 
between this sac and the gullct, or, as in the her- 
ring, ‘between it and the stomach. The gas with 
which this sac is filled is generally found to be 


‘ nitrogen ; but in ‘fishes that live at a great depth, 


——=n 


As is the case with terrestrial ani-— 
mals, they vary in their habits and powers of loco- 


the gas has been ascertained by MM. Configliac. 
chi and Biot to be chiefly oxygen. It is, according 
to the opinion of most naturalists, by the compies- 
sion of this sac that the fish is enabled to sink, the 
specific gravity of the body being altered by the 
degrees of contraction or expansion to which the 
sac is subjected. In many fishes, however, this 
swimming bladder is wanting, as in the red mullet 
and the mackerel. Mr. Yarrell says, that one-fourth 
of the fisnes known are without air-bladders, and that 
two-thirds of the other three.fourths have the aur- 
bladder entirely closed, having neither canal nor 
aperture for external communication. Fig. 2372 
represents the Swimming-bladder of two fishes. 
A, the Jace; a, the Stomach; 6, the Swimming- 
bladder: 8, the Conger-Eel; a, the Stomach ; 0, the 
Swimming-bladder. 

We need scarcely observe that fishes respire 
through the medium of water, by branchiex or gills 
forming a series of vascular fringes supported by 
bones termed the branchial arches, generally four in 
number on each side. The water is taken in through 
the mouth, and passed out over the gills so as to 
lave them thoroughly and oxygenate the blood. 
The gills are covered by a flap called the opercu- 
lum or gill-cover, composed of four pieces, the 
preoperculum, the operculum par excellence, the 
suboperculum, and the interoperculum; besides 
these, there is a membrane supported by a row 
of slender bones springing from each branch of 
the os hyoides, so as to close the great fissure 
beneath. This membrane is called the branchi- 
ostegous membrane, and the slender bones the 
branchiostegous rays. ‘The heart consists of one 
auricle and one ventricle. 

The teeth of fishes in general are organs of pre- 
hension, and vary in form, number, and situation ; 
often the whole of the inside of the mouth ig armed 
with them; not only are the jaws furnished with 
them, but the palate, the pharynx, and the tongue 
itself. In the carp tribe, there are no ceeth in the 
jaws, but there aro pharyngal teeth, so disposed as to 
work upon a broad three-sided plate, supported by 
the basilar bone at the base of the skull, and by this 
is the aliment bruised before passing into the 
stomach. ‘Ihere are no salivary glands, and the 
sense of taste is not acute. The organs of smell aro 
simple cavities which have no communication with 
the mouth, and are lined with a pituitary membrane 
variously folded, evidently to increase the extent of 
sentient surface over which the fibrils of the olfactory 
nerve are spread. 

The sight of fishes is generally quick and 
accurate, and the eye is expressly organized for 
aquatic vision; the crystalline lens is large, dense, 
and globular, approximating to the flat cornea, the 
aqueous chamber being very inconsiderable, and 
the aqueous humour only sufficient to allow the 
free suspension of the iris, ‘There are no eyelids. 
lt cannot be doubted that fishes hear; they have, 
however, no external auditory apparatus, oor 4 
tympanic cavity, but a labyrinth, viz., three semicircu- 
lar canals, communicating with a vestibular cavity 
filled with a transparent glairy fluid, and enclosing 
certain hard bodies called otolithes, generally three 
in number, suspended by delicate filaments. We 
have said that fishes are usually covered with scales, 
differing in size and arrangement; one row of scales 
along wach side, forming the lateral line, is generally 
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very conspicuous, each scale being pierced through 
near the centre by a tube, from which oozes a 
mucous secretion, the product of glands beneath ; 
with this mucus the external surface is lubricated. 

Among the external organs which afford charac- 
ters for the discrimination of genera, families, and 
oiders, the fins assume an pee lace; they 
differ in number and form, and have di erent names 
according to their situation. In some instances 
they are supported by slender pointed processes of 
hone, consisting each of a single undivided piece ; 
sich are called spinous rays. In other cases the 
rays consist of a number of minute parts united 
together, and often terminating in several filamen- 
tous branches ; such de from their pliant structure 
are termed soft or flex1 dle rays. Two leading divi- 
sions in systematic arrangements are founded on 
this difference of structure. 

Referring to Fig. 2373, the Skeleton of the Perch, 
the fing and some of the more important points of 
structure are lettered for the sake of clearness: a@ 1s 
the pectoral fin of one side ; b, the ventral 5, ¢, ae 
two dorsal fins, of which the first is supported by 
spinous PAYS, the second by flexible rays; d, the 
anal fin; f' is the maxillary or upper jaw bone ; e 
is the intermaxillary bone, a distinct bone from 
the maxillary; g is the operculum; 2, the sub- 
operculum ; 1, the preooperculum ; 4, the interoper- 
culum; the fin terminating the body is called the 
caudal fin. Among existing fishes this is either 
simple, as in the eel; bifurcate, as in the salmon ; 
expanded to @ round figure, as in the wrasse: or 
unequally bilobate, as in the shark. Fishes with 
the jalier form of tail are termed by M. Agassiz 
Hivterucercal, the others are called Homocercal. 
See Fig. 2374, where a represents the Tail of the 
Eel: 6, the Salmon; c, the Wrasse ; d, the Shark. 

The peculiarity of the Heterocercal fishes is that 
the vertebral column runs along the upper caudal 
lobe: in the other forms of tail it is symmetrically 
placed with respect tothe posterior finny expansion. 
M. Agassiz has found this peculiarity of the tail, 
which 1s least common among living fishes, and 
confined to particular groups, to belong to every 
species of fishes, of whatever group, and however 
differing in other respects, which occur in strata 
older than the oolitic system, while in and above 
that system Homocercal forms appear. It is there- 
fore a characteristic of geological time ; and is one 
among several marks of the sauroid character of the 
fishes which lived in early geological periods, 

Fig. 2375 represents—A, the Upper Jaw of a Trout; 
ethe Intermaxillary Bone; f, the Maxillary Bone ; 
B, the front view of the Mouth of the Trout, open ; 
/, the Vomer, one of the palate bones furnished with 


teeth; mm, m, the Palatal Bones, also armed im the. 


same manner; 2, the Tongue, with recurved teeth. 

Fig. 2376 is a fanciful picture of the depths of 
the sea, tenanted by fishes swimming through 
the silent tranquil waters, undisturbed by the 
storms that agitate the surface; Fig. 2377, a Group 
of Fishes. 

In all fishes, the skeleton is less firm, less con- 
solidated than in quadrupeds and birds; yet in some 
are the bones more thoroughly ossified than in 
others, hence has Cuvier divided the present class 
into two primary series, namely, into Osseous Fishes 
(Ossei), and Cartilaginous (Cartilaginer or Chond- 
ropterygi). In the former, the osseous matter 1s 
deposited in fibres. The sutures of the cranium are 
distinct, and maxillary and intermaxillary bones are 
either oné or both present. In the Cartilaginous 
fishes, the skeleton continues in a state of cartilave ; 
the sutures of the cranium are indistinct ; maxillary 
knd intermaxillary bones are either wanting or 
rudimentary, their place being supplied by the 
palatal, 

The class is divided by Cuvier as follows :— 


Series I. Obssei 
Section 1. Pectinibranchii 


Order 1. Acanthopterygii 
Family Percide: Family Theutyes 


Loricati Pharyngiens Jaby- 
Sciasnidee rinthiformes 
Sparidee Mugilidee 
Meenida Gobiadwz 
Squamipinnati Lophiada 
Scombiidw Labridse 
Tenioida Centriscide 


Order 2 Malacopterygii 
1. Abdominales 2, Subbrachiales 
Family Cyprinidae Family Gadidwe 


Esocids Pleuronectide: 
Silurids Discoboli 
Salmonida Echeneidides 
Clupeidee 
Order 3, Apodes 
Fam.—Murenide 


Section 2. Plectognathi 


Fam.—Gymnodontide ; Scleroderm 
Von. I 
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Section 3., Lophobranchii 
Fam.—Syngnathida 


Series II. Cartilaginei or Chondropterygii 
Order 1. Eleutheropomi 
Fam.—Sturionidee ; Chimwridee 
Order 2. Plagiostomi 
Fam.—Squalid# ; Raiidwe 


Order 3. Cyclostomi 
Fam.—Pteromyzidee 


_In the Ossei, or bony fishes, there are three sec- 
tions. Those of the first, the Peetinibranchii, 
possess the following characters :-~Branchis, 1n 
continuous peated ridges, furnished with an 
opercular and branchiostegous membrane ; jaws com- 
plete and free. Section 2, Plectognathi ;—Branchie 
peo eaion continuous ; opereule and rays 
concealed beneath the skin; external aperture a 
simple cleft; jaws incomplete; maxillary firmly at- 
tached tothe side of the intermaxillary, which alone 
forms the jaw; palatine arch united to the cranium 
by suture, and immovable. To this section belong 
the globe-fishes, file-fishes, &ce. Section 3, Lopho- 
branchii :-—Branchise in small tufts; opercule large, 
confined on al! sides by a membrane, with only a 
small hole for the external aperture; branchioy- 
teyous rays rudimentary ; jaws complete and free. 
To this section belong the pipe-fishes, hippocam- 
pus, &e. 

The two latter sections contain but a limited num- 
ber of species: the Pectinibranchu, on the cont rary, 
contain all the ordinary and typical fishes, and, as 
Is seen in the foregoing list, is subdivided into three 
oiders. The fishes of the first of these orders, the 
Acanthopterygii, are distinguished by their having 
the anterior part of the dorsal, anal, and ventral fins 
furnished with simple spinous rays, The perches, 
mullets, gurnards, mackerels, &c., therefore belong 
tothis order. In the second order, the Malacop- 
terygii, all the fin-rays are flexible, with the excep- 
fion sometimes of the first ray of the dorsal and 
pectoral fins. The three principal divisions of 
the Malacopterygii are founded either upon the 
position of certun fins, or their absence. In 
the first division, the Abdominales, the ventral fins 
are situated far behind the pectorals: asin the carp, 
tench, bream, dace, roach, pike, salmon, &c. I 
the second group, the Subbrachiales, the ventral 
tins are situated immediately beneath the pectorals 
(or even a little before them); as we find them im 
the cod-fish, haddock, and whiting, The flat fishes 
also belong to this group, such as the plaice, floun- 
der, turbot, sole, &c. To the third and last of these 
greater divisions of the Malacopterygu belong the 
eels, which have received the name Apodes, from 
their possessing no ventral fins. 

In illustration of the three orders into which the 
Cartilaginei are divided, the Sturgeon will serve as 
an example of the first, orthe Eleutheropomi. The 
Plagiostomi contain the Sharks and Rays; and the 
Lampreys and Myxines chiefly constitute the Cy- 
clostomt. . 


ree 


ORDER ACANTHOPTERYGIT. 
Family PERCID/E (PERCHES). 
2378.—Tuk Percu 
(Perca fluviatilis), In the genus Perca there are 
two dorsal fins, distinct from each other: the rays of 
the first fin are spinous, of the second flexible. The 
tongue is smooth; there are teeth in both jaws on 
the vomer and palate bones, preoperculum notched 
below and serrated on the posterior edge ; opereu- 
lum osseous, ending in a point directed backwards, 

Branchiostegous rays seven ; scales hard. 

The perch, which was well known to the ancients, 
is one of our most common freshwater — fishes, 
abounding in rivers, lakes, and ponds; especially 
such as are clear, where it 1s fond of lurking in 
shoals under the banks, or of swimming near the 
surface. It is spread throughout the whole of tem- 
perate Europe, and exists in Lapland. Its food 
consists of insects, worms, and fishes, which it seizes 
with great voracity. Walton, indeed, deseribes the 
perch as “a aah bold-biting fish,”—whence it 1s 
an easy prey to the angler, who often captures on 
his hook considerable numbers in rapid succession, 
one after another eagerly taking the bait. 

Mr. Turton, an experienced angler of Sheffield, 
mentions an instance in which sixty perch were 
taken by the red worm, during a few hours, one 
evening, out of a reservoir near Chapel-en-le-Frith 
in De:byshire. This fish is easily tamed, and may 

| be made so familiar as to take food from the hand. 
Mr. Jesse informs us, that in a piscatorium or pie- 


| serve at Bushy Park, the perches proved the boldest 


and most familiar of any fish, and that he soon 
found no difficulty in getting them to take a worm 
out of his hand. 
The perch, like the carp, is very tenacious of life, 
and if packed in wet moss, and occasionally refreshed 
with water, it will live for many hours. indeed, in 
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some parts of the Continent, they are taken from 
the pond inthe morning, carried thus to the market, 
and, if not sold, restored to their liquid home in the 
evening. Those who handle the perch alive, should 
be careful of the sharp spinous rays of the first 
dorsal fin, by which we have known the fingers 
Jacerated. This species differs much in size, appa- 
rently according to the quality of the water and 
nutriment. They in general average from half a 
pound to a pound; a perch of three pounds would 





| be eonsidered as very large: Mr. Jesse states, that 


———— 


“great numbers of perch are bred in the Hampton 


Couit and Bushy Paik ponds, all of which are well 
supplied with running water, and with plenty of 
food. Yet they seldom arrive at a large size. Ina 
neighbouring pond, which 1s only fed with drainage 
water, | have caught very Jarge perch. The perch 
in the Regent’s Park are very numerous. Those | 
have taken, however, are almost invaniably of one 
size, from half to three-quarters of a pound. Why 
they should have arrived at this size, and not go on 
increasing in mavnitude, 1s a@ Circumstance which 
it is not easy to account for. T have, however, re 
marked it to be the case in other ponds.” 

Mi, Yarnell gives many instances of enormous 
perch having been taken in different places, varying 
from five to mine pounds in weight. The flesh of 
the perch is firm, white, and of good flavour, The 
hpawning time is at the end of April or beginning 
of May. The roe of a small perch, only half a pound 
In weight, has been found to contain 280,000 eggs. 
The form and colours of the perch are too well 
known to need description. We may observe, how- 
ever, that there are two external openings to each 
nostiil, surrounded by the orifiees of numerous mu- 
cous ducts, from which oozes a secretion for defending 
the shin from the action of the water. On this 
Mr. Yarell remarks, ‘‘the distribution of the nu 
merous orifices over the head is one of those beau- 
tiful and advantageous provisions of nature, which 
are so often to be observed and admired. Whether 
the fish inhabits the stream or the lake, the current 
of water im one instance, or progression through it 
in the other, carnes this defensive secretion back- 
wards and spreads it over the whole surface of the 
body. In fishes with small scales this defensive 
secretion is more abundant in propmtion; and in 
those species which have the body clongated, as the 
eels, the mucous orifices may be observed along the 
whole length of the lateral lmne. 

The following is the formula of the finerays :— 

I), 15.1413. Po ld. V.145. A. 248. C.17. 
The meaning is this: D, the dorsal, has in the first 
fin 15 rays all spimous; in the second fin, 1 spimous, 
and 13 that are soft. P., the pectoral tin, has 14 
sult rays. V., the ventral fin, with 1 spinous ray, 
and 5 that are soft. A., the anal fin, with 2 spmous 
and & that are soft. ('., the caudal fin, with 17 
rays. The formula, abbreviated as above, is very 
convenient, and easily understood. 


2379, 2380.—Tik Bass 


(Labrar Lupus). Perea labrax, Linn. In its ge- 
neric characters, Labrax closely approximates to 
Perea; the cheeks, preoperculum and opereulum 
are covered with scales; the priropereulum 1s 
notched below, and serrated posteriorly ; the oper- 
eulum ends im two points directed backwards ; the 
tongue Is covered with small teeth. 

This Basse may be regarded as a marine perch, 
and was known to the Greeks by the name of La- 
brax (AaBpaf), from Labros (Aa@Bpos), voracious ; the 
Romans from ite disposition called it a ar or 
wolf. It was caught abundantly in the Mediter- 
ranean, and highly esteemed forthe table. 11s found 
along the whole line of our southern coast, and 
in St. George’s and the Bristol Channel. It also 
frequents the eastern shore of the Insh coast, 

The Basse associates in shoals, which at the 
spawning time frequent the mouths of rivers, or 
even advance up the stream to a considerable dis- 
tance ; indeed, as has been proved by Mr. Arnold, 
this fish will not only live, but thiive in fresh water 
altogether, the flesh acquuing a a abe flavour, 
This fish generally measures from twelve to eighteen 
Inches in Jength, but is often caught much larger, 
and Willughby states that individuals have been 
captured of the weight of fifteen pounds. 

Its food consists of small fishes and various crus- 
taveans ; and as it takes the bait freely it may be cap- 
tured with the rod and line. The net is most gene- 
rally employed. On the Kentish coast the Basse is 
termed the sea-dace. 

In .ts form this fish is more elongated than the 
perch, The nostrils have two orifices ; the mucous 
pores are numerous. The general colour of the 
back is dusky blue, passing on the under-parts into 
silvery white; the fins are brown; the indes sil- 
very ; the scales are moderate and adhere firmly. 


2381.—Tur Biacx Bass 
(Centropistis nigricans). The genus Centropistis 
belongs to the division of the caine with bran- 
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2379 —Head of Basag, 
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2341 —St eakad Giurnird 





4386.—Jndian Fly ng Gurnard. 
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289) —Braize, 


2389 Fifteen spined Stickluoack, 


2390 —Carmichael s Cheilodacty le 
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ghiostegous rays, and a single dorsal fin, the anterior 


priopereulum is serrated, and the operculum with a 
spine directed backwards. 4 

The black basse or black perch is abundant in 
the rivers of the United States of America, where 
it attains to a large size, and is in much request for 
the table. When young, the caudal tin is remark - 
able for a central point between the upper and 
under points, which are much produced, In old 
individuals, this additional apex becomes almost 
obsolete, In the young stage, this species 1s 
the Perea trifurea of Linnwus, the Lutgan trilobé 
of Lacépdde. The general colour of this species 
above is infense olive green, passing into pinkish on 
the under parts; the dorsal fin is bluish with paler 
streaks; the other fins are deep blue; the caudal 
fin is spotted. 

2982 — Arripi's POLYNEMUS 


(Polynemus Artedit, Benn). The genus Polynemus 
belongs to that. section of the Percidee characterized 
by Cuvier as having the ventral fins placed more 
backward than the pectoral fins, while under the 
latter are Jong filaments, free rays of those fins, not 
united by membrane to the rest. The teeth are 
minute and so densely crowded, as to resemble the 


pile of velvet, or rather the feeth of a carding ma- | 


ehine. They are found on both jaws as well as on 


the vomer and ae bones; the eyes are large, the | 


dorsal fins widely separated ; the caudal fin is ample, 
and more or less forked, ‘The praeoperculum is ser- 
rated, and the operculum many-spined. a 

Artedi’s Polynemus was confounded by Cuvier 
with an allied species from -the Bay of Bengal, and 
the estuaries of the Ganges, known as the Tupsee 
or Mango fish (P. longifilis. Cuv.), and was first 
discriminated by the late BE. T. Bennett, Haq., who 


described if in the ¢ Proceeds, Zool, Soe,” Nov. 1831, 
It is a native of the Atlantic coast of | 


» 146, 
Naethuw African. Yike the Mango fish it is re- 


markable for the length of five free pectoral rays, | 


on each side, extending beyond the body. 
2303.—Tik Four-rayvin Pouyn kMus 


(Polynenas quadrifilis). 
the African coast, but the four free rays.of the pee- 
toral fins are comparatively short. 

The following is an interesting extract of some 


observations, relative to several of the Indian species | 


of this genus, in the ‘Proceeds. Zool, Soc.,’ July, 
1830, by Dr. Cantor :— 

“In the December number, 1838, of Parbury’s 
‘Oriental Herald,’ appears a letter (On the Suleah 
Fish of Bengal, and the Isinglass it: affords :' the 
deseription of this fish [shall quote in the words of 
the anonymous writer. “The Gilenh Fish,’ he ob- 
serves, fwhen at its full size, runs about four feet in 
Jength, and is squaliform, resembling the shark 
species in appearance, but exhibiting a more deli- 
eate structure than the latter. The meat of this 
fish is exceedingly coarse, and is converted by the 
natives, when salfed and spiced, into “burtah,” a 


nquant relish, wel! known at the breakfast tables of 


Jengal. ‘Phe bladder of the Suleah may be consi- 
dered the most valuable part of it, which, when ex- 
posed tothe sun and suffered to dry, becoines purely 
pellucid, and so hard that it will repel the edge of a 
sharp knife when applied to if. These bladders 
vary from half a pound to three-quarters of a pound 
avoirdupois in weight, when perfectly dry... . The 
Suleah Fish abounds in Channel Creek, off Saugor, 
and in the ostia or mouths of all the rivers which 
intersect the Sunderbuns, and are exceedingly plen- 
tiful at certain seasons.’ 

“Conceiving the great importance of the dis- 
covery of isinglass being a product of India, [ was 
naturally anxious to exanune the source, ausing 
from a branch of natural history to which in parti- 
cular J have devoted my attention; but from the 
general nature of the descriplion, J was obliged to 
defer my desire of identifving the fish till some 
future opportunity should enable me todoso. Quite 
unexpectedly, however, a few days ago, the last 
overland despafeh brought me oa letter from = my 
valued friend M. McClelland, a corresponding mem- 
ber of this Society, an extract of which, bearing upon 
the point in question, I lose no time in laying before 
the Society :—.... 1 have now to mention what is 
of far greater importance in another point of view, 
namely, that the Suleah Fish described in a recent 
number of’ Parbury’s ‘Oriental [Herald is the Poly- 
nemus Sele of Hamilton. I have examined that 
species, and found an individual of two pounds 
weight to yield sixty-five grains of pure: said an 
article which here sells at sixteen rupees (14 123.) 
per Ib. Refer to your dissections of Polynemi; 
mark those with large air-vessels to be isinglass, re- 
quiring no other preparation than merely removing 
the vascular membrane that covers them, washing 


with lime-water, and drying in the sun. You know — 


the size these fishes attain, and.the number in which 


This species is also from . 





ortion of which is supported by spinous rays, the | 
oeth are fine, strong, recurved, and closely set ; the - 
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they abound in the Sunderbuns; you also know the 
method of taking them, and can therefore state fo 
what extent isinglass may be obtained in India. I 


heve sent a paper on the subject to the Journal of 


the ‘Asiatic Society, which I will send you by the 
next overland despatch.’ ” 


Family LORICATI (HARD-CHEEKED ACAN- 
THOPTERYGIANS, as GURNARDS, &c.). 


The Loricati are described by Cuvier as fishes of 
singular aspect, having the head variously spined 
and cuirassed, but in many respects approaching 
the Percidie, 


2384.—TnHk Srreaken GURNARD, 


(Zrigla Uneata), The Gurnarda, of which we have 
several British species, are known by the squared 
form of the head, covered with bony plates, the gull- 
cover and shoulder-plate ending in a spine directed 
backwards; the body is tapering; there are two 
dorsal fins; the rays of the first are spinous. Teeth 
in both jaws and on the vomer, small, pointed, and 
numerous, Branchiostegous rays seven ; gill-open- 
ing large; three detached rays at the base of each 
pectoral fin, The Sapphirine Gurnard, Trigla Hi- 
rindo, is common in the fishmengers’ shops of 
London, with ifs ample pectoral fins spread out, 
giving if astrange appearance. When taken out 
of the sea these fishes emit a grunting or croaking 
noise at intervals, for a considerable time. They 
are very tenacious of Jife, and mostly swim near the 
bottom in deep water. The swimming-bladder is 
large, In some species simple, in others divided into 
two or three lobes, with strong lateral compressor 
muscles, Their food consists principally of crus- 
tacea, 

The streaked gurnard is a rare species near our 
shores, but. is common in the Mediterranean, about 
the Canary Islands, and Teneriffe. It seldom ex- 
ceeds twelve or fourteen inches in length. The 
head of this species is short, the profile abruptly 
obliqne ; the spines about the head are moderate ; 
and the body exhibits transverse lines extending 
from the ridge of the back down each side, every 
line consisting of two rows of square ciliated scales. 
The general colour of the body and fins is a rich 
red; the latter are often marbled and edged with a 
darker tint; the pectoral fins are marbled trans- 
versely with blue. Under parts white. 


2385.—THe Pirer 


(Trigla Lyra). This species, like the preceding, 
3s rare about our shores, but is common in the Me- 
diterranean, If measures about two feet in length, 
and weighs between three and four pounds, Its 
name of Piper is supposed to be derived from the 
iroise it utters when captured, and which ig sloubt- 
less occasioned by the forcible pressure cf the 
muscles on the swimming bladder. Its flesh is con- 
sidered excellent. The head of the piper is large ; 
fhe nasal projections considerable ; the opercular 
spines bold and sharp; the serrations of the ridge 
of the back very decided. The general colour isa 
ae red, passing on the under parts into silvery 
white. 


2386.—Tik INDIAN Frying Gurnarp 


( Dactylopterus orientalis). — Flying-fishes, as they 
are termed, occur in two very distinct orders: there 
are the Flying Gurnards of the Acanthopteryzious 
order; and the Flying- Fishes of the Malacopterygious 
order, constituting the genus Exocetus: and be- 
tween these in their narratives voyagers seldom dis- 
criminate.. We read their accounts, but are left in 
complete uncertainty not only as to the species, but 
the general characters of the fish whose aérial 
evolutions they are detailing, é 

The flying gurnards (Dactylopterus) may be at 
once distinguished fron. the Saluki gurnards by 
the enormous development of the pectoral fins, 
or rather, of the subpectoral rays, which are free 
in the latter, but are in these species enormously 
lengthened, very numerous, and connected together 
by a fine membrane. The muzzle is very short and 
abrupt; the jaws are paved with rounded teeth; 
the preeoperculum terminates in a long sharp spine, 
constituting a formidable weapon; the eyes are 
large; the scales are all keeled. 

Two species are known,-—the Common Flying 


Gurnard (1D, volitans), abundant in the Mediterra.. 


nean ; brown above, rose-coloured below, with the 
fins varied with blue ona black ground. It varies 
from a foot to fifteen inches in length. 

The Indian Flying Gurnard is a native of the 
Indian seas, and attains the Jength of twenty inches. 
Shoals of these fishes pursued by the dolphin, or 
bonito, having atinined the necessary impetus in 
their course, suddenly.rise into the air, where they 
skim onwards sustained for a short time by their 
ample quivering pectoral fins, presenting a beni 
fi." Spectacle, After a brief career they descend 
again into the waters, and again re-appear at & dis- 
tance, and thus often continue till beyond reach of 
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sight, all the time chased by-their pereeverin ; 
ea. When the flying-fish rises, it is exposed 1, 
fresh assailants, The frigate-bird and the albatross are 
sailing on wide-spread wings over the sea watching 
the movements of its finny tenants, and ready ic 
sweep down with unerring aim upon the hapless 
fish that approaches the surface, or rises above i, 
Though these and other fishes are said to fly, thei, 
flight is a mere skim through the air, effected 1, 
the parachute of their pectoral fins; to rise aby, 
the surface and dart onwards they require a power{i)| 
impulse, and this is given by their rapid course pre- 
viously, and by a sudden and vigorous action of the 
tail at the moment of rising. It 18 interesting {, 
find animals thus furnished with parachutes amony 
the mammalia, among the lizards, ard among fishes, 


2387.—THE River BULLHEAD, oR MiLLER’s 
Traum 


(Cottus Gobiv), In the genus Cottus the head is 
large and depressed; there are sharp small teeth on 
the vomer, and in the jaws. The gill-covers are 
armed with spines; branchiostegous rays six. Bod 
slender, naked, without scales. Two dorsal fins’: 
ventral fins small, : 

This little strange-looking fish is common in ql] 
the clear fresh-water streams of our islands, and the 
continent of Europe. We have seen it in abun. 
dance in small rivulets running over a gravelly or 
rocky bed, under the stones of which it generally 
lurks, or between the crevices, its dusky colour 
aiding its concealment. When disturbed it darts 
away very rapidly. Its food consists of the larve 
of aquatic insects, and small worms, at which it 
freely bites, but is seldom captured, except by chil- 
dren. [Ut spawns in summer, = This well-known fish 
rarely exceeds four or five inches in length. We 
need not enter into a detailed description. —Its-eyes, 
from the depression of the head, which is broad as 
a millers thumb, look upwards. 


2388.—TuE JAPANKSE Pocer, on ARMED 

BuLLHEAD. 

(Aspidophorus accipenserinus) ; 
serinus, Bloch. 

In the genus Aspidophorus the body is octagonal, 
covered with scaly plates; the head is thick, with 
points and depressions above, flattened below; 
teeth in the jaws only; snout with recurved spine , 
branchiosteyous rays six; body long and tapering ; 
two dorsal fins distinct. 

One species, the Common Pogge, is found in our 
seas, It is of small size, about six inches in 
length, oceurring in the Baltic, along the coast of 
Norway, and in the Northern Sea to Greenland and 
Iceland. Jt is also tolerably common along our 
southern coast, and still more so on the eastern, 
and is frequently taken at the mouth of the Thames. 
The body is divided longitudinally by eight. sealy 
ridges, and defended by eight rows of strong scaly 
plates: the under jaw is furnished with several 
minute ecirrhi; and the nose has three recurved 
spines. The Japanese Pogge is clearly allied to 
the British species, and is found in the North Pacifie 
Ocean, along the coast of Japan, and northwards as 
far as Behring’s Straits. Its food consists of small 
crustaceans, 


Agonus accipen- 


2389.—THE FIFreEEN-SPINED STICKLEBACK 


(Gasterosteus spnachia, Linn.). The Sticklebacks 
are little fishes found respectively both in fresh and 
salt water, having the body without scales, but more 
or less plated on the sides: there is only one dorsal 
fin with the free sharp spines, varying in number, 
before it; the ventral fin is in the form of a strong 
spine without other rays; the abdomen is protected 
by an osseous cuirass, formed by a union of the 
pelvic and humeral bones. Branchiostegous rays 
three. - Of this génus Mr. Yarrell describes the 
following British species. The Rough-tailed stickle- 
back (G. trachurus), common in both salt and fresh 
water; the Half-armed stickleback (G. semiarmatus), 
found with the preceding ; the Smooth-tailed stickle- 
back (G. leiurus), also common; the Short-spined 
stickleback (G. brachycentrus) found in the streams, 
ponds, and sea of the north of Ireland; the Fow- 
spined stickleback (G. spinulosus), foundwear Edin- 
burgh; the Ten-spined (G. pungitius), found both in 
the sea and rivers ;‘and the Filteen-spined stickle- 
back (G. spinachia). The latter is of more eluh- 
gated form than the others, and is common aroun 
our coast, and in the Baltic, seldom, however, 4s- 
cending rivers. It is fierce and voracious, devours 
the fry of other fishes, crustaceans, &c. Like al! 
the sticklebacks it is very pugnacious, attacking 
other fishes with determined ferocity. Mr. Yarrell 
gives the following account of its habits, as supplied 
by Mr. Couch. “lt keeps near rocks. and stones 
covered with seaweeds, among which it takes refuge 
upon any alarm. Though lesa active than its breth- 
ren of the fresh water, It is scarcely less rapacious. 
On one occasion I noticed a specimen six inches 10 
length engaged in taking its prey froma clump 0! 
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doing which 1t assumed every posture 
ower noreontal and perpendicular, with its 
il downward or upward, thrusting its snout into 
ae revices of the steme, and seizing its prey with 
the se Having taken this fislf with a net, and 
F aisterred it to a vessel of water in company with 
hae three inches in length, 1t was not long before 
a “tatter was attacked, and devomed head fore- 
me +. not indeed altogether, for the eel was tou 
ere morsel fo be managed, so that the tail 1e- 
ne qd hanging out of the mouth, and it was 
d at last to disgorge the ee] partly digested, 
seized from the surface a moth that tell on 
the water, but threw up the wings = The effect of 
{he passions on the colour of theskin of this species 
;. rematkable , and the specimen now spoken ol, 
undet the influence of tenor, from a dark olive with 
golden sides, changed to pale for egrhteen hours, 
ahcn it as suddenly regamed its former tints — It 
apr sng In spring, and the young, not half an inch in 
neth, are seen mn considciable numbers at the 
main of the sea in summet,” 
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Family SCIANNIDAS (THE MAIGRES). 
9390 —CARMICHAEL’s CHEII ODACTYLE 


(Cheilodactylus monodactylus) The genua Cheilo 
dactylus, one of the genera of the family Sciemda, 
ts the body oblong, the mouth small, the spiny 
iiys of the dorsal fin, and also of the pectoral, ae 
simple, and prolonged beyond the membrane 
Carmichael’s Chetlodactyle 18 very common on 
the coast of the tsland of Tristan d Acunha, where 
it heds upon w species of seaweed, fucts pyriferus. 
His about eighteen inches in length, the teeth ae 
small and crowdel, the pectoral fin 1s large, with 
filteen rays, the six lower of which are simple, and 
project beyond the membiane, the sixth from the 
lowermost being greatly elongated The general 
colou 14 olive ot bronze with six dark stipes on 
the back , pectotal fing amber, the rest blackish, 


Family SPARIDAD (SEA BREAMS). 


2391 —Tux Bratz¥, or BECKER 


(Pagrus vulgaris) , Sparus pagrus, Linn 

Inthe genus Pagius there are four or six conical 
faeth im fiont, with a number of smaller conical 
tecth behind them, and two rows of rounded molar 
fecth on each side of both yaws = The body ts decp 
aid compressed, dorsal fin single, cheeks and 
opaculum covered with scales, brancliostegous 
1iys SIX 

Ths fish, with the Gilt-head, the Maigre, the 
Umbrina, and other allied species, is found in the 
Mcditciranean, along the coasts of Fiance, Spain, 
and [aly It appears on the Cornish coast in mo- 
derately dcep water in summer and autumn, mis 
grating on the approach of winter 

The general palin of the Braize 18 silvery, tinged 
withicd, the fins are tinged with rose colo, the 
pectoraly red = Formula of fin-rays as follows — 
I) 12+410, P. 15, V 145, A. 348, C 17 


kamly SQUAMIPINNATI (CHATODONS, &o , 
with the spiny parts of the doisal fin encrusted 
with scalcs). 


2392 —Tue Wannrrina CHAIODON 


(Chatodon vagabundus) The Chatodona me beau- 
filully coloured fishes of singular figure, abounding 
mm the scas ol the hotter chmates ‘Their most com 
mon tints ae black and yellow, but metallic blues 
and gieens aie not unirequent. Sometimes the 
Colours are disposed in spots, mostly, however, in 
stipes or tianide The body 1s deep, offen almost 
cucular, and compressed the tail short, the mouth 
small, with several closely set rows of long slender 
bustle like teeth The an-bladder 1s large, and the 
alimentary canal long and ample. They generally 
haunt rucky shoves, their flesh 1s accounted en- 
cellent, 

In the restricted genus Cheetodon the scales ex- 
tend on to the do:sal and anal fins, sv a8 to cover 
ther base. The rays ot the doisal fin form a tole- 
lably uniform curve, and the snout 1s produced 

Ihe Wandenng Chaetodon w a native of the 
Cots ot Ceylon, the ground colour of the body 1s 
‘ellow, with numerous oblique brownish purple 
lies, a broad black vertical band extends through 
Uk eye The dorsal fin ts blackish, and has thirteen 
spinous rays the tail 1s yellow with black bands, 
and the adjacent fin 1s black with a bent yellow 
‘pe, and a yellow magin. Length ten or twelve 
ches 

Oue species, the Cheetodon rostratus, with a long 
Sou, 1s remarkable for the manner in which it 
takis 11 sects, by shooting diops of water at them as 
they icst on the rocks or plants about the shore, so 
& to bung them down, when it seizes and devours 
thm ‘The (hinese in Java, it 18 said, are in the 
habit of amusing themselves with its feats. 

Another fish of the same famtlv, the Archer 
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(Toxotes jaculator), takes insects in the same man- 
net, and will throw the drops of water to the dis- 
tance of thee or four feet, rarely missing its alm 
It 1s also a native of the sea round Java. 

Chere 1 a group of fishes commonly termed 
** doctors,” in Sone qe of being provided wath 
two very sharp and movable spines, like lancets, 
one on each side of the tail, and wath which they 
inflict a very severe Wound on the hands of those 
who touch them ingauhiously , hence they are well 
known to the sasloms visiting the tropical seas 
The mouth 18 small, the muale rather prominent . 
the teeth are trenchant and dentioulated, like a very 
fine comb They are among the comparatively 
linted number of fishes which subsist on verretable 
aliment, algi, fuct, and other marme plants con- 
stituting thei food. Peacetul and inoffensive, they 
wander about the submerged rocks clothed with 
luxuriant vegetation, and never voluntanly make 
an attack, but content themselves with repelling 
the assaults of their cnemies, using their weapons 
with great energy. The speeies are found about 
the shores both af the East and West Indies, and 
then flesh 1s said to have a peculiar flavour. 


2393 —Twx Sugeicar (‘HaIODON 


(Acanthurus claurgas This species, which was 
first desgribed by Bloch, 1s a native of the Indtan 
seas Jt was regarded by himas a chetodon, but 
the genus Acanthuius of Lacépéde, of which it 
forms one of the examples, i» separated fiom the 
chatodons by Cuvici into a distinct family, “ Les 
Theutyes,” all the groups of which are herbivorous 
To this family it of night belongs, but we here 


allude to it, as it is the chatodon chirurgius ot 
Bloch. 


2394 —Tun Bat CH&TODON 


(Platax vespertilw) The genus Platax is remarh ible 
for the extremely compressed form of the body, the 
wingslihe elevation of the dorsal fin, and the length 
ol the ventral fins, and of that adjacent to the tail 
The jaws are furmshed witha row of trenchant tecth 
divided into three points, and behind them is a 
number of thickly set fine teeth (dents en biosse) 
The recent species are restiicted to the Indian seas 
One has been found in a fossil state at Mount 
Bolea 

‘The Platax vespeitiho is a native of the coast 
of Ceylon, mhabiting deep water, offen among 
rocks, If attainstoa large size Its gencial colo 
1s yellowish, mottled with dak brown, a blichish 
stiipe extends downwards through the eye, the fins 
ale brown 


Family SCOMBRID.L, (SCOMBERS, MACKE- 
REL, TUNNIKS, SWORDTISH, &c ,. 


This family is composed of a number of fishes 
with small scales and asmooth body, having the 
tal and caudal fin very vigorous 

“It 18,” says Cuvier,‘ one of the families the 
most usetul to man, fiom the agreeable flavour and 
sive of the species, while tha inexhaustible re- 
noduction loads them back penodically to the same 
ee alities, and thus renders them the objects of 
fisheies on the most extensive plan ” 


2395, 2396 —Tux MackrreL oR MACKERYI 


(Scomber scomlnus) In the genus Scomber there 
arc two dorsal fins widely separated, and some por- 
tions of the posterior local fin and fs opposite 
beneath, form detached, or as thev are called, false 
fins, the sides af the tail are slightly ovarmated, 
there 1s one row of small conical teeth in each yaw , 
branchiosteyous rays seven 

We need not descube this beautiful fish resplen- 
dent in meen and silver baricd with a dushy tint, 
nor insist upon its excellence as an article of food, 
nized alike at the table of the wealthy and of the 
Hamble 

The mackerel approaches the coast ino large 
shoals, and it was formerly considered that ify an 
nual movements were from noithern to southern 
latitudes, and from southern to northern, but this 
fish 18 to be met with in our own seds at all seasons 
of the year, though in the winter they ae not found 
in gieat numbers, and the situation af those parts 
of the goast where they make their frst appear ince 
dispoves the faot of then migrating only ina 
southern direetion when the season has become 
more genial, as they frequently appear on a south- 
ern put of the coast betore they have visited its 
northern limits On the Counish coast, wnich the 
hsh offen visit so early as the month of Mach, the 
course of the shoals seems to be from west to east 
Its year the fishing season on the Sussex coast 
commenced early in February, and some were taken 
in January, but the number was small, and they 
were sold in London at trom one to two shullings 
each. When the fishermen commence very early 
in the year, they have to proceed a considerab ¢ 
distance out to sea, as the fish do not approach the 
coast until a moe advanced period, May and 
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June are the busiest months for mackerel fishing. 
In the latter month they spawn, the female roe con 
taining above half a matlion ova = The process of de- 
positing spawn takes place eather on a sandy and 
shallow shore than on a rugged coast, the former 
being also more tavowable to vivahcation, Pies 
vious to winter, the young retie to deep water 
Phe mackerel may be considered as frequenting 
nearly every part of the Coasts of the United Kingdom, 
but at 18 most abundant on the southern portion of 
Great Botan, on the coasts of Sussex, Kent, Hamp 
shire, and the western counties, and on those of 
Suffolk and Norfolk ‘They do not make then ap- 
pearance on the Scotch coast until late aim the sum- 
mer Whatever may be the fact as to then mgia 
hon to the Arcti seas, the following statement, 
taken fromthe ‘Kdinbuigh Journal of Science,’ 
shows that they are found in those Jatitudes under 
singular cucumstances - “ Adinual Pleville-La pley, 
who had had his home on the ocean for half a cone 
tury, assmed M Lacepede, that au Greenland in 
the smaller bays surrounded with 10ck, 50 Common 
on this coast, where the water is always calm and 
the bottom generally soft mud and juice, he had 
seen, in the begsnning of spring, myriads of macke 
rel, wath then heads sunk some tnehes in the mud, 
then tails clovated verfically above ats level, and 
that this mass of fish was such that at a distance it 
might be taken for a reef of rocks The admiral 
supposed that the mackael had passed the winter 
torpid under the we and snow , and added, that tor 
filleen or twenty days after them arrival, these fishes 
wore affected with a hind of blindness, and that then 
many were taken with the net, but as they recovered 
thea sight, the nets would not answer, and hooks 
and lines were used ” 

Phe mackerel fishery is, perhaps, the liveliest, at 
not the most interesting, of any which ue canied 
onan the British Islinds The nf shof the machere] 
bomg very tender, the greatest despatch as used in 
conveying itoto mathet, another mccntive to eXx- 
cition being the digh piige obtamed for those fish 
which fist anive The boats are ficquently putting 
off and i¢tuiming to the shore the cargoes being 
conveyed by Jand-camage fo the metiopohs, or, 
fiom some parts of the coast by vessels towed by a 
steam tug A light gale, which gently nipples the 
suilace of the water, and as called a mackerel yale, 
ys most fivomable to the fisherman, who chiefly 
follows his cmployment dunng the myht ‘There 
are thice modes of fishing —with diift nets, with 
scans, and with the ling By the latter mode a couple 
of mon will take from five hundied to one thous id 
fish in one day, if the weather be favowable ‘The 
Kiench boats frequently yo out with six on apht 
people on bomd, all of whom fish with the hing, 
and some of them are sufficiently adioit to pay 
attention to a couple of lines at the same time — [The 
fish bate vor Fcionely: and arc taken with great rapidity 
by a bat cuf fiom its own hind, and made to te- 
semble a living fish ‘They will seize, and may be 
taken by, a piece of scarict Cloth on leather The 
scan fishing rcquies two bots, and resembles 
In some respects the same mode applicd to the 
taking of pilchads, though on a smalicr scale. 
The sean, lence. Is sometimes hiuled on shore 
The ditt net fishing as the most common, and by 
this mode a lange: number of fish can be faken than 
in any other way | The dail nets are worth from 
twenty to thity shillings cach = Mr Yarcl’s work 
contains the following imnute account of the diift- 
net fishing “The diff net as twenty fect deep by 
one hundred and twenty feet Jong, wall corked af 
the top, but without lead at the bofttaum = They are 
made of small fine twine, which i» tanned of a red- 
dish brown colour, fo preserve if from the action of 
the sea watar, and it is thereby rendercd much more 
durable ‘The size of the mesh about two inches 
and a halt, oF rather Tarzan ‘Twelve fifteen, and 
sometimes cightecn of these nets me attached 
kougthways, by tying along a thick rope, called the 
diuiltiope, and at the cnds of cach net, to each 
other When ananged for depositing in the sea, a 
large buoy attached to the end of the diift-rope as 
thrown overboud, the vessel as put before the wind, 
and, as she suls along, the rope with the nets thus 
attached 1s passed over the stain into the water till 
the whole of the nefs are tun ouf ‘The net thus 
deposited hangs suspended ino the water perpcn- 
diculanly twenty fect deep from the dutt rope, and 
cxtending from: three-quarters of a mile toa mile 
opcvena mule and a half, dcponding on the num- 
ber of nets belonzing to the party or company en 
gasedin fisher together When the whole of the 
nets ae thus handed out the ditff-rope is statted 
fiom the stain to the bow of the vessel, and she 
nies by it asif at anchor = fhe benefit guned by 
the boit’s hanging at the end of the ditt rope 1s, 
that the net 15 hept strained in astiught line, which 
sifhout this pull upon it would not be the case 
Fhe nets me shot in the cvening, and sometimes 
hauled once during the maht, at others allowed to 
remain in the water all mght = The fish roveag in 
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Fish by Dutch Auetion. 
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| 2397— French »soat, angling-for Mackere’. 
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240. .—-Dorado. 





24U2.—-Starred Coryphana. 


9400. —Horse- Mackervi, 


2403.—<-Ucellated Pteraclis. 





2406. —Fishing-boats off the Island of Capri, 


| on A ‘ : Pa ; vi i{ ; A 
ie 9 ‘ i “a Pics i ve 
TT i it an in : 
(l(t a 





8405.—Tusk of Sword-fish driven into timbers of a ship, 
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é ’ 2404.—Sword-fish. 


Vot. CT. ; U , = 145 


146 


setpnes Saepemenee GeTNit 
rein oe! 


the dark through the water hang in the meshes of 
the net, which are Jarge enough to admit them ke- 
yond the gill-covers and pectoral fins, but not large 
enouglrto allow the thickest part of the. body to pass 
through. In the morning early, preparations are 
made for hauling the nets. A capstan on the deck 
is manned, about which two turns of the aa tue 
*are taken. One man stands forward 1o untie the 
upper edge of each net from the drift-rope, which is 
called easting-otf the lashings ; others hand in the 
net wifh the fish caught, to which one side of the 
vessel is devoted; the other side 1s occupied by the 
*dift-rope, which is wound in by the men at the 
capstan.” = The most active penod of the fishery has 
already been stated. The seasons fluctuate con- 
niderably, an abundant year being succeeded by a 
neatee ones or several of the Jatter may occur 
together, and afterwards may be compensated by 
successive years of plenty. On some nights two 
or three thousand fish will be canght by one 
boat, and another not more than a mile distant 
may not fake one hundied. This uncertainty con- 
tributes to render the fishery a pia dy KOUTCO 
af kubsistence to those who can only embark capital 
laatona small scale, and cannot atand against the 
unforeseen reverses which muy oecur in a short 
period, but are counterbalanced onan average of 
ears, 

The boats employed are generally about thirty 
feet in the keel, built of oak or ash, and copper- 
fastened, ‘They possess great depth of waist and 
breadth of beam, are noted for them durability, and 
considered as fast and safe a class of boats as are to 
be found in the fisheues on'any coast of the United 
Kingdom. From Tastings to Dungeness the beach 
and coast are bold and rocky, and the strength of 
the boats is severely attested ino altempting to 
“beach,” besides the frequent loss of Jife; but 
latterly a different method has been adopted of 
gaining (he beach by whielr this object as effected 
wm adore skilful and Jess dangerous manner. 

As tustances of the great variations of price which 
are experienced in this fishery, some examples, cited 
by Mr. Yarrel, may be quoted :—In May, 1807, the 
first Brighton boat-load of mackerel sold at Billingys- 
wate for forty guineas per hundred—seven shillings 
each, reckoning six score to a hundred. The next 
boat-load produced but thirteen gumeas per hundred 
At Dover, in IS80O8, mackerel were sold at s.cty fora 
shilling. In 1838they were ened through the streets 
of London at three for a shilling. Mia. Yarrel men- 
tions several instances of great success in this fishery, 
The value of the catel of sixteen) boats from 
Lowestotfe, on the 80th of June, 1831, amounted to 
202/, In Mareh, 1833, ona Sunday, four Hastings 
buats brought on shore ten thousand ereht hundred 
fish, and the next day two boats brought seven 
thousand fish = Karly in the month of February, 
1RG4, One boat’s crew, ftom Hastings, cleared JOO/, 
by the fish caught ina single meht. The fish are 
wold by auction on the beach; and at Billingsgate 
the dealers sei! them in quantities above fifteen, 
which 18 the lowest number disposed of by wholesale ; 
some dealers will not sell less than a hundred of six 
score. During the season about one hundred thou- 
sand mackerel are brought to Billingsgate in the 
course of one week. ‘Uhe uncertainty with regaid 
to the commencement of the season extends to 
ices, and to the success of each boat, and resem- 

lesa lottery, in which there are some high prizes, 
and many scarcely worth striving for; but the hope 
of obtaining the former as the great stimulus to ex- 
ertion, It is gratifying to Jearn that clubs are 
established in which the fishermen can insure their 
boats. e 
Fig. 2397 represents the crew of a Fiench fishing- 
boat angling for mackerel. Fig. 2398 represents 
mackerel boats in the Bay of Hastings, with Beachy 
Head 1n the distance. Fig. 2399 represents a scene 
Which may be often witnessed in a fishing town, 
viz & Dutch market. 

The plan is to separate the fish into heaps as soon 
ax they are landed; and the persons desirous of 
purchasing being assembled, one of the fishermen 








er owners of the boat acts as salesman, and names |! 


ak price above the real value, at the same time 
elevating a large stone with which to “knock down” 
alot. A lot which may ullimately sell at forty 
shillings is offered at sixty shillings, the salesman 
rapidly naming a lower price until he gets a bid, 
when the stone descends to the ground, and the first 
bidder is thus the purchaser. The descending in- 
stead of an ascending scale enables the sellers to get 
through their work more quickly ; and it is, perhaps, 
the fairest, for the price approaches nearer the actual 
worth than when feelings of rivalry are allowed fo 
display themselves. 


2400 —THe Horse-Macksren, or Scan 


(Caranzx trachurus). Scomber traohurus, Linn. 
In the genus Caranx the body is covered with small 
scales, with the exception of the lateral line, along 
which extends a series of broad scales, those on the 
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posterior half of the ‘body having an elevated keel 
in the ventre, whence a continuous ridge is formed 
10 the caudal fin; dogsal fins, two; free abdominal 
spines; teeth minute. Branchiostegous rays 
seven. , 

This species is common in the British seas, 
and occasionally visits the coast in countless 
myriads. cart-loada being captured without the slight- 
est difficulty. The flesh of the horse mackerel is 
of very inferior quality, hence the fish is seldom 
brought to market; but both this and the true 
mackerel are salted in the west of Cornwall for winter 
consumption, The shores of that county, and also of 
Devon, are annually visited by the present species, 
which arrives from the deep sea,in the beginning 
of May, or earher; but it is not until the summer 
has advanced that the numbers are considerable. 
Sometimes the shoals are enormous; and upwards 
of ten thousand fish have been taken in a single 
evening. Mr. Yarrel adduces an instance of this 
kind which occured at Marazion, and quotes the 
following account detailed by Mr. Bicheno, residing 
on the coast of Glamorganshire: “on Tuesday the 
29th of July, 1834, we were visited by immense shoals 
of sead, or, as they are also called, horse mackerel. 
They were first observed inthe evening; and the 
whole sea, as far as we could command it with the 
eye, seemed ina state of fermentation with their 
number. Those who stood on some projecting rock 
had only to dip their hands into the water, and with 
a sudden jerk they might throw up three or four, 
The bathers felt them come against their bodies ; 
and the sea, looked on fiom above, appeared one 
dark mass of fish. every net was immediately put 
m requisition, and those which did not give way 
fiom the weight were drawn on shore laden with 
spo. One of the party who had a herring-seine 
with a two-inched mesh was the most successtul ; 
every mesh held its fish, and formed a wall that 
swepton the beach all before it. The quantity ts 
very inadequately expressed by numbers, they were 
caught by cart-loads. Asthese shoals were passing 
us‘for aweek, with their heads directed up channel, 
we had the opportunity of noticing that ther feed- 
ing tine was morning and evening; they were 
pursing the fry of the herring, and 1 found their 
stomachs constantly full of them.” 

This species is found in the Mediterranean, and 
occurs also on the coast of Norway and Denmark. 
The general colour above is olive changing to a 
biuilhant green, waved witha gloss of blue: the sides 
of the head and the*under parts are silvery white 
with waved reflexions: a spot on the gill-covers, 
and the throat, black. 


2101.—Tne Dorapo, or DoLpnin 


(Coryphana Hipmous). Tn the genus Coryphrena 
the body is elongated, compressed, and covered with 
small scales, the head is trenchant above, the profile 
abrupt and carved; a single dorsal tin with flexible 
rays extends along the back, there are palatal as 
well as maxillary teeth. Branchiostegous rays 
seVOTL 

This brilhant fish, celebrated from the earliest 
fimes for its beauty and its rapidity, must not be 
confounded with the dolphin, or delphinus, one of 
the cetacea, though if bears the same name. — It is 
common in the Mediterranean and the warmer 
latitudes of the ocean, making incessant war upon 
the shoals of flying-fish, which, in common with 
the Bonito, it chases for prey. In the water the 
lustre of this species, and the mingling of the fints 
which adorn it, render it very engaging; it is of a 
silvery blue above, with miaange of a deeper tint ; 
the under parts are citron yellow, spotted with light 
blue. After death its rich and burnished hues fade 
and disappear. 

It is the poet's 

‘¢ —__-____. Polphin, whom each pang embues 
With a new colour as it gasps away, 


The last stiJl loveliest, till ‘tia gene and all Ja grey.” 
Brrow. 


2402.—Titx STARRED Coryrn-ENA 


(Astrodermus Coryphanvides). This fish is also a 
native of the Mediterranean, and measures from 


| twelve to eighteen inches in length; it is of a pale 


rose colour, with five or six longitudinal rows of 
round black spots: the pectoral and caudal fins are 
red, the others dusky. The mouth of this species 
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is small, but the most remarkable character consists | 
in the arrrangement of the scales, which, instead of 


lapping over each other in the usual way, are 


scattered over the head and body: they are very | 


minute, and under a lens resemble stars; a clus- 
ter of four is represented under the tail of the 
figure. 


2403.—-Trg OcELLATED Preraciis 


( Pteraclis ocellatus). This singular fish is remark- 
able for the great expansion of the dorsal and op- 
pusite fins, while the pectoral and ventral fins are 
smal), more ooohle tose the latter. These ex- 
panded fins spring from between two tiers of scales 
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which give strength to the base of the rays, ‘7, 
rite species is about four inoked len 

is spec) r yong, 
silvery hue ; the pectoral aiid caudal dus 
ivh, the others bluish grey ; the domal fin has a round 
dark blue spot near its anterior tingle...’ If ig Bald to 
be a native of Carolina. Cuvier drys, “ Rose nous 
assure l'avoir pris a la Caroline; Pallas dit te sicn 
des Moluques; peut-8tre sont-ce deux espdces,” 


2404.—Tue Sworp-risu 


(Xiphias Gladius). Xiphias Imperator, Schn, 1) 
the genus Xiphias the upper jaw is elongated int, 
a formidable spear, the only weapon, for the mouth 
is without teeth. The body is fusiform, ang 
covered by minute scales, the dorsal fin 4. 
single and elevated, ventral fins are wanting, the 
a ” strongly carinated. Branchiostegous rays 
seven, 

This formidable fish, which was well known to the 
ancients, is a native of the Mediterranean, where t 
is common ; it does not, however, confine itself to 
that sea, but passing through the Straits of Gibraltar 
into the wide ocean, takes either @ northward or a 
southward course, seldom continuing its directiyn 
westwaid. It has been found along the coast of 
Europe as far as the Baltic, and along that of Africa 
to the Cape of Good Hope. Captain Beechey met 
with it near Kaster Island in the Pacific. © This 
species was first noticed in our seas by Sibbald, and 
subsequently many naturalists have had oppor. 
tunities of examining specimens taken along the 
coast of Scotland. In 1834 a dead sword-fish ten 
leet long was found on the Essex coast ; and Daniel, 
in his‘ Rural Sports,’ relates that “-in the Severn 
near Worcester ao man bathing was struck and 
absolutely received Ins death-wound from a sword- 
fish: the fish was caught immediately afterwards, 
no that the fact was asceitained beyond a doubt.” 
The sword-fish attains to the length of twelve and 
even fifteen feet, and is prodigiously active and 
powerful s1f is said fo goin pairs. Its food consists 
of fish, cuftle-fish, &ce. [tis said to bea great enemy 
to the tunny, a fish of the Mediterranean (Thynnus 
vulgaris) celebrated for the excellence of its flesh. 
Belon affirms that the shoals of tunnies are as much 
alarmed at the appearance of a sword-fish, as a 
flock of sheep at the sight of a wolf. Jt pursues 
them with great pertinacity, and transfixes them with 
its spear. 

In the Mediterranean the fishery of this formi- 
dable species is regularly practised by the fishermen 
of Sieily, Capri, and fe places, for in many 
places if is esteemed as an article of food, especially 
by the Sicihans, who buy it up eagerly at any price 
at the commencement of the season, which lasts 
from May to August. They cut it into pieces, and 
salt it for future use. This process was in ancient 
times particularly performed at the fown of Thur 
in the bay of Tarentum, whence the fish was called 
Tomus Thuanus. A deseription of the ancient 
manner of taking this fish has been left us by Strabo, 
from which at appears that the process was the 
same as thaf nowin use. A man mounts upona chiff 
that overhangs the sea; and as soon as he discovers 
the fish, gives notice to a boat in attendance of the 
course if has taken, A man in the boat then 
mounts the mast, and on seeing the sword-fish 
directs the rowers towards it. As soon as they 
think themselves within reach, the man on the 
mast descends, and taking in his hand a harpoon, 
to which a cord 1s attached, strikes it into the fish, 
sometimes at a considerable distance. After being 
wearied with its agitations and attempts to escape, 
as well as exhausted by its wound, the fish is seized 
and diawn into the boat. ‘The operation has con- 
siderable resemblance to the whale fishery on a 
small scale. The superstiffous Sicilian fishermen 
have an unintelligible chant, which they regard as 
a most essential part of their apparatus. ee Re 
thinks it is Greek ; but be that as it may, the fisher- 
men are convinced of its efficacy as a charm, Its 
operation being to attract and detain the fish near 
the boat. There are certainly some Italian words 
init, although it is said that the men believe that 
the fish would dive info the water and be scen no 
more if it happened to hear a word of Italian. 

The reported hostility of the sword-fish to the 
whale, which it attacks with fury, seems to have 
some foundation. Captain Crow, in a work pub- 
lished lel gives the following fact as having been 
witnessed by himself during a voyage to Memel. 
“One morning, during a calm, when near the 
Hebrides, all hands were called up at three a.m. [0 
witness a battle between several of the fish called 
thrashers or fox-sharks (Carcharias Vulpes) and 
some sword-fish on one side, and an enormous whale 
on the other. It was in the middle of summer, and 
the weather being clear, and the fish close to the 
vessel, we had a fine opportunity of witnessing the 
contest. As soon as the whale’s back appeare? 
above the water, the thrashers springing sever 
yards into the air, descended with great violence 0° 





are yellow. 
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act of thei? rancour, and inflicted upon him 
the oh eer’ slaps with their long taila, the sound 


ell resembled. the reports of muskets fired at 


‘dance. he aword-fis in returm attacked the 
rea whale, stabbing from below; and thus 
peset on all sides and wounded, when the poor crea- 

e appeared, the water around him was dyed with 
ood In this manner they continued tormenting 
on wounding him for many hours, until we lost 
ant of him; and I have no doubt they in the end 
ae leted his destruction.” It is a wel! established 
Coot tli this species of sword-fish. and another of 
et more gigantic size found chiefly in the Indian 
: ‘d Brazilian seas, Istiophorus platypterus* (Xiphias 
oe pterus, Shaw), often drive violently against 
ae mistaking them, as it is supposed, for whales. 

The captain of an East Indiaman sent to Sir 
Joseph Banks an account of an astonishing but not 
gngular instance of the strength of an individual of 
this broad-finned species : the bottom of his ship 
was pierced through by its sword in such # manner 
that 11 was completely imbedded, or driven through 
almost to its base,—the animal having been killed 
with the violence of the shock. It is a fortunate 
eircumstance that the fish“is generally either killed 
in this wanner or else perishes from being unable 
to withdraw its weapon, for could it effect this ob- 
ject, the vessel must inevitably founder in conse- 
quence of the leak: and indeed instances are re- 
corded in which some vessels, probably old or of a 
shght desertption, have been greatly endangered, or 
even Jost, in consequence of having been struck by 
a sword-fish. In the present, instance, the wood, 
with the sword imbedded in it, was sawed out, and 
i, now in the British Museum. 

Phny mentions the power of the sword-fish to 
transfix vessels; and this was for a long time re- 
garded ax one ‘of the exaggerated statements which 
are so “ommon in the works of the ancignt naturalists 
Dr. Shaw thinks that Pliny, not being acquainted 


with the distinction of species. must have attmbuted - 


to the common sword-fish what is true only of this 
species; but the operation seems to be as often per- 
formed by the common fish as by that with the 
broad fin. 

Dr. Jerome V. C. Smith, in his history of the 
fishes of the Massachusetts, 1833, nanates the 
following : 

“Ona calm sunny day during the last summer, 
asa pilot was leisurely rowing his little skiff over the 
glossy bosom of the gently swelling waves, he was 
suddenly roused from ins seat by the plunge of a 
sword-fish, thrusting his long spear more than three 
feet up through thé bottom of his slender bark, 
when the pilot, with thaf presence of mind = for 
which the whole fraternity are distinguished, broke 
it off on a level with the floor, by the butt of an oar, 
before the submarine assassin had time to withdiaw 
his fearfully offensive weapon. 

‘Within five or six years, a Boston ship, on a 
return from a Jong voyage, being overhauled for 
repairs, presented the stump of a sword-fish’s blade, 
the point of which was dnven a considerable way 
into the hard oak. In iepairing his Brifannie Ma- 
Jesty’s ship Leopard, in 1725, on ber return from the 
coast of Guinea, a sword of this fish was found to 
have gone through the sheathing one inch, next 
through a three-ineh plank, and beyond that four 
Inches and a half into the firm timber. It was the 
opmion of mechantes that if would require nine 
strokes of a hammer, weighing twenty-five pounds, 
fo dive an non bolt of similar size and form to the 
bame depth in the same hull; yet this was accom- 
plished by a single thrust.” 

That the vessel came from the coast of Guinea is 
certainly one circumstance in favour of the claim of 
the common fish to the credit of this feat. 

“The Hon. Josiah Robbins,” proceeds Dr. Smith, 
“of Plymouth (United States), related to us the fol- 
owing extraordinary fact. On the return of the 
ship Fortune, of Plymouth, from a whaling voyage 
inthe Pacific, some time in the year 1826 or 1827 
(he does not recollect which), the stump of a sword- 
blade was discovered on the outside of the hull, 
Which, on examination, was found to have pene- 
trated through the copper sheathing, an inch-board 
sheathing, a iheeeineli plank of hard wood, the 
solid white oak timber of the ship, twelve inches 
thick, through another two and a half inch hard 
oak ceiling plank, and lastly perforated the head 
of an oil-cask, where it still remained immov- 
ae he so that not a single drop of oil had es- 
ADC, 


* The broad finned sword-fish (Istiophorus platypterus) is of a 
‘nuer and more elegant form than the ordinary species, and is also 
nguished by an extremely broad back fin, and by very long sharp- 
Printed thoracic appendages, which are entirely wanting in the other. 
general colour of the fish js of silvery bluish-white except on 
“back, head, tail, and fins, which in the living animal are of a 
fo P blue, fading inte brawn in the diied specimens, This fish ta 
sound in the Brazilian and East Indian seas, and also in the Northern 
“s. where and elsewhere it is a great enemy to whules, piercing 
‘em with its formidable weapon, A ol eager of this fish occupies 
ace conspicuous situation at the British Museum ina distinct case, 
= on alto contains three specimens of detached swords. In the 
© roun there is a small specimen of the common sword-fish. 
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Fig. 2405 will serve to illustrate the above anec- 
dotes, being copied froma specimen inthe Adelaide 
Gallery of the weapon of a sword-fish: thus run 
through the outer and inner timbers of a co per- 
sheathed vessel. Such evidence seems almost 
needful to render credible the accounts given 
of the-astonishing sfrength of this formidable 
creature. 

Fig. 2406 represents the picturesque island of 
Capri, in the Mediterranean, celebrated for its fish, 
its flights of quails, its wine, and its antiquities, 
The fishing-boats have high pointed prows, 


Family MUGILIDE (THE GREY MULLIETS). 


The Grey Mullets and the Red Mullets belong 
to different families; the latter to the Percids. The 
former constitute the type of a distinct group, with 
the following generic characters: the body is almost 
cylindrical, covered with lage scales; there are {wo 
dorsal fins, separated from each other, of which the 
first has only four spinous rays; the ventral fins are 
seated posteriorly to the pectorals; the branchios- 
tegous rays are six; the head is depressed; the 
muzzle is very short ; the mouth presents an angle 
produced by a bold prominence at the apex of the 
lower jaw, received into a corresponding notch of 
the upper; the teeth are minute. ; 

The Mugilide:, says Cuvier, are “excellent fishes, 
which in troops enter the mouths of rivers, taking 
great Jeaps out of the water: our seas produce 
several species as yet not well determined.” 


2407.—THe Grey MuLurr 


(Mugil Capito, Cuv.). This species, confounded 
by Linneeus with the Mugil Cephalus, is an mbha- 
bitant not only of the Mediterianean, but also of 
the western shores of temperate Murope. It as 
common along our southern coast, and that of 
Kssex, and is found also along many parts of the 
Thish coast; it occurs in the Baltic. 

Mr. Couch, a gentleman who paid much attention 
to the habits of fish on the shores of Cornwall, com- 
municated the following interesting facts respecting 
the grey mullet fo Mr, Yarrell:- “The fish never 
goes toa gieat distance from land, but delights in 
shallow water when the weather is warm and fine; at 
which time it is seen prowling near the margin in 
search of food, and imprinting a ripple on the placid 
surface as it snatches beneath any dily substance that 
may be swimming. It ventures to some distance 
up rivers, but always returns with the tide. Carew, 
the Cornish historian, had a pond of salt water, in 
which these fish were kept ; and he saysthat having 
been accustomed to feed them at a certain place 
every evening, they became so tame thaf a hnock- 
ing like that of chopping would certainly cause 
them to assemble. The intelhgence this argues 
may also be inferred from the skill and vigilance 
this fish displays in avoiding danger, more espe- 
cially in effecting ifs escape m= circumstances of 
great peril, When enclosed within a ground-sean 
or sweep-net, as soon as the danger 1s seen and 
before the limits of its range are straightened, and 
when even the end of the nef might: be passed, 1f is 
its common habit to prefer the shorter course, and 
thiow itself over the head-line and 50 escape ; and 
when one of the company passes all immediately 
follow.” 

The grey mullet will rise freely at flies, like the 
trout, and affords good sport to the angler, as if isa 
vigorous fish and requires skilful management. It 
feeds upon soft and unctuous substances, and Is 
often seen thrusting its mouth into the mud in 
search of small decomposing morsels, for the selec- 
tion of Which its lips appear to be endowed with a 
high sense of taste. It avoids large and hard sub- 
pfances, and will often take the bait between its ips 
and immediately reject it if suspicion be at all ex. 
cited. The best bait for ordinary fishing, according 
to Mr. Couch, is a small bit of the fat intestine ofa 
fish, or cabbage boiled in broth. Midsummer is 
the breeding season of this species. 

Mr. Yarrell, alluding to the old proverb, that the 
couaty of Sussex is celebrated for six good things, 
gives as one the Arundel mullet. The town of 
Arundel, on the Arun, 1s ten miles fiom the sea, 
and, he continues, “during the summer of 1834, 
probably owing to the warmth of it, the grey mullet 
migrated much farther up the river than usual, and 
numbers were caught above even where the spring 
tides flow, as high up as Amberg Castle, which is 
by the river nearly ten miles above the town of 
Arundel], and nearly twenty miles from the sea.” 

That the grey mullet will not only hve entirely 
in fresh water, but even thrive, has been proved by 
Mr, Arnould, who put a number of the fry into his 
pond at Guernsey, covering about three acres; and 
a few years afterwards mullet of four pounds weight 
were caught, fatter, deeper, and heavier, for their 
length, than those ebtained from the sea. 

The colour of this species above is dusky bluish 
grey, passing into silvery white on the sides and 
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belly, marked with parallel Jongitudinal dusky 
lines ; 1ridea reddish brown ; pupil black, 

Family GOBIADA! (BLENNY, GOBY), 


_, In this family the dorsal rays are alender and flexs 
ible; and there is no swimming-bladder. 





2408.—THe Ocutrarxp BLENNy, On 
BurrExF.y-FIsH 


(Blennius ocellaris). The Blennies are remarkable 
for their blunt and rounded head, and for their 
single long dorsal fin; the ventral fing are placed 
before the pectoral, and are Kenerally composed of 
only two rays united at the base. The teeth are 
slender and in a single row. Five species frequent 
our coasts, The Ocellated Blenny was first de- 
scribed asa Brifish fish by Montagn, who obtained 
three specimens from the southern coast of Devon ; 
the specimen figured by Mr. Yarrell was obtained 
among the rocks about the Isle of Portland. Fhis 
species, which appears to be of rare occurrence on 
our shores, is searcely three inches in length; ats 
short round head is furnished with two slender fim- 
bricated appendages above the eyes, which latter 
are lage with a golden iris. The shin of the head 
Is Joose, and here and there studded with small 
warty papilla, The general colour is pale brown, 
with darker patches, and a dark rounded spot is on 


-the antenor pait of the dorsal fin, the first ray of 


which is elongated. 

Formula of the fin rays:--D, 26, P. 12, V. 2, 
A. 17, C..11. 

This singular little fish, remarkable for the de- 
velopment of its dorsal fin, is common in the Medi- 
terranean; it haunts spots covered with sea-weed, 
and feeds on minute crustaceans and mollusks. 


2409. —THe Gemmrous DRAGONET 


(Callionynus Lyra), The Diagonets have a taper- 
ing depressed head, with the eves on the Upper sur- 
face and close together; there are two dorsal fins, 
considerably clevated ; the first ray of the “first fin 
strong and clongated; the, ventral fins exeeed the 
pectoral; the mouth is capable of great protrusion, 
and furnished with’ numerous small teeth on the 
maxillary bones only. Gill aperture very small; 
branchiostegous rays six. This brillant fish os 
lather rare on our coasts, and appears to frequent 
deep water, keeping close tothe bottom; if istoeund 
inthe Mediterranean, and, according to Nilsson, on 
the coast of Norway. Hs food consists of crustacean 
and shelled mollusks. ‘The length of this species is 
fen or twelve inches; the skin tw smooth; the head 
is spotted and striped with blue on a yellowish 
ground. The prevailing colour of the body is a 
glossy golden yellow, whence ifs name of Yellow 
Shulpin in Cornwall, and Gowdie inScotland. The 
first dorsal ray reaches to the extremity of the body 
The dorsal fins are pale brown, with darker longi 
tudinal bands ; the other fins are bluish black. 


Family LABRIDAE (WRASSES, or ROCK- 
FISTIES). 

The Labridge have an oblong scale-clad body, 
and a single doisal fin, the anterior portion of which 
is sustained by spinous rays, each garnished at the 
tip, at least im general, with a dittle membranous 
filament; the lips are large and fleshy ; the teeth 
ure conspicuous and strong ; the swimmuing-bladder 
is large. 


24)0.- -THx BaLLAN WRASSE 
(Labrus maculatus), In the genus Labrus the 
scales are Jarge and thin, and cover the checks 
and operculum; the lips are very fleshy ; the teeth 
conical and sharp ; tail rounded. 

The Ballan Wrasse haunts submarine rocks off 
our coast and that of the adjacent continent. It 
has been taken also on the coast of Ireland. It 
feeds on various kinds of crustacea, and, according 
to Mr. Couch, takes a bait ficely; the fishermen, 
he says, remark that when they first fish in a place 
they take but few, and those few of large size, but 
on trying the same spot a few days aflerwards they 
eatch a greater number, and thosé smaller, whence 
they conclude that the large fish assume the do-- 
mimion of a district and keep the younger at a dis- 
tance. They breed in April, and the young me 
seen swimming about the rocks in clear shallow 
water during the summer, 

The flesh of the Ballan Wrasse 1s soft and worth 
less; in beauty of colouring, however, this fish 1s 
exceeded by few. The head and cheeks are of a 
rich deep bluish green, reticulated with lines of fine 
orange red, The back and sides are of a deep 
bluish green, becoming paler on the belly; and 
every scale is margined with orange red. The fins 
are spotted with verditer, the fin-rays being reddish 
orange. Lips flesh colour. Length from sixteen 
to twenty inches. 

A fine specimen of this beautiful fish some years 
ago came under our immediate notice. When put 
into spirits, for the sake of aa fine biue 
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£411,.—Green-streaked Wrasse. 





2410 —Hallan Wrasse 9409 —Gemmeous Dragonet. 
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2408.—Butterfly fish 
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9407 —Grey Mullet 


9416.—Ceylonese Green \ 
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£415.—Gilt-head or Golden Maid 9418.—Red Wrene 
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9417 —Flea! and Month of Parrot fish, 
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tints began rapidly to fade; and the colouring 
matter bemg dissolved by the spirits, rendered the 
liquor blue. In a few days the fish had lost its 
splendour, so that no idea could have been formed 
fiom 11% appearance of its original colours. 

This species is subject to some variety, A spe- 
cimen taken in January, 1831, in Swansea Bay, was 
red, becoming pale orange on the belly; the body 
ornamented with bluish green oval spots, the 
fins and tail green, with a few red spots, the dor- 
gal fin had spots along the base only. (See Yairell.) 
The specimen which came under our notice (Kee 
‘Zool Proceeds ,” Dec. 1830, p. 177) was mathed 
with orange, as desenbed, on a deep rich blue. 


_ _ 


2411.— Tur Green-stReaAkkp WRASSE 


(Labrus lineatus) ; Labrus Prittacus, Risso 

Thin species 18 found an the Mediteranean, and 
occasionally visits the coast of ¢ ommwall and Devon- 
shne, Itassorare axpecies that Mr Yaricll states 
that he has never seen cither a British or Mediter- 
ranean specimen Donovan desenmbed aif from an 
individual seven inches imi dJength, faken on the 
Cornh coast by Captain Bray, and Colone! Mon- 
tagu states ino his MS. that he had captured at on 
the coast of Devonshire According to M Risso 
this species is of an elongated form, and ol a fine 
meadgw gieen colou, lighter on the sides, and 
yellowish green on the throat andunda parts ‘The 
operculum is angolar, the female ws of a untom 
giecn above, silvery beneath, 


2412 


(Labrus carneus) The Red Wrasse is common in 
the Mediterranean, and oecasionally visits our coast, 
having been taken off Anglesey and the coast of 
Devonshire and Cornwall, a» well as in the Putth of 
Forth «It is enumeiated among the fishes of the 
Baltic and the coast of Norway. 

liy food consists of crustaceans and mollusks, 
which it secks among the rocks, under the long 
floating seaweed, of which at finds shelter and con- 
cealment  Mulfer says that us flesh is good, 

The present species is of a fine red orange, paler 
on the sides, and fading into light orange yellow 
underneath, The fins are orange, finged with a 
deeper tint, but part of the antenor spinous por- 
tion of the domsal fin as of arich purple, and two 
rounded spots of the same colom, alternating with 
two oj a Nelicate rose tint, are seated on the back, 
on each side of the soft part of the dorsal fin, while 
arose spot and purple spot oceupy the ndge of the 
fleshy portion of the tai, 


2410. The Rarnpow Wrasse 


(Julis Mediteranca), Labrus Juhs, Linn 

In the genus Julis the head i smooth, the cheeks 
and gul-covers without scales, the lateral line bends 
suddenly down when opposite the end of the dorsal 
fin. Other characters asin) Labrus 

This species inhabits the Mediterranean, frequent- 
ing the most rocky shores, occasionally if is found 
on the coast of Cornwall Ino hmbits and manners 
it agiees with the Wiasse tribe generally. 

It very beautiul, the back is greenish blue, 
the longitudinal Imei orange, beneath that are 
hiac bands ona silvery ground =the head is vaned 
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with brown, yellow, blue, and silver, the dorsal fin | 


is orange, witha purple anterior spot, the three fist 
spinous rays ale Jonge: than the others. 


2414.—Triin Gorpeinny on GOLDSINNY 


(Crenilabrus Cor nubins) 

The genus Crentlabrus is distinguished from) La- 
brus by the denticulation on the edge of the pre- 
operculum, The Goldfinny ty found in the Med- 
tersanenn, and also along the coast of Devonshie 
and Cornwall, and as far east as Beachy Head — It 
has been taken on the coast of Jieland Ihe lateral 
hne of this species deflects opposite the end of the 
doisal fin, and then runs to the tad, dividing it 
equally. “This fish,” says Montagu, “vanes im 
colom, but 1s generally more or less green or yel- 
lowish, darkest on the back, the sides generally 
maiked with longitudinal darker lines mostly green, 
but sometimes not very conspicuous, a dark spot 
at the base of the caudal fin, on the lateral hue, ap- 

ears to be a constant specific character.” [huis 
species haunts rocks where nets are rarely cast, and 
as it refuses to take a batt, is seldom to be procued 
It is generally captured im the wicker traps set to 
catch lobsters and crabs. Length trom three to five 
inches. 


94158.—TuHe GILT- HEAD ok GoLpen Maip 


(Crenilabrus Tinca). On most of the rocky parts 
of our southern and western coast, and in many 
parts of the coast of Leland, the Gilt head 1s toler- 
ably common; and, lke the goldfinny, 1s usually 
taken by fishermen, in the lobster-pots, attiacted by 
the tempting morsels, intended as a lure to those 
valued crustacea. Its figure is thich , its head large ; 
its teeth prominent. The head is blue, striped and 
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spotted with orange red. The body is red, varied 


with green; all the fins are greenish blue, some | 


having a stipe or two of a darker tint, Length 
six or seven inches, Mr. Yarrell states that this 1s 
the Ancient Wrasse,and Common Wrasse of authors, 
who describe a blue and yellow species with a den- 
ticulated prwoperculum; but not of Pennant and 
others, which 1s identical with the Bullan Wrasse. 


2416.—THr CryLtonesk Grern WRASSE 


(Gomphoms vides) In the genus Gomphosis the 
muzzle is greatly produced and slender, and the 
head 18 smooth , the mouth 1s small ; the tai] ample, 
and somewhat Junate. All the species inbabit the 
Indian seas, and some are great delicacies for the 
table. In than habits they resemble the Wrasses 
generally ‘The present species as found along the 
coast of Ceylon , it sof a dak green, the pectoral 
fin having a blach transverse mark. 

Within the Jimits of the present family, may be 
noticed a gioup of fishes (Scarus, Linngeus), generally 
khuown by the name of Parrot fishes, remarkable for 
the convex and rounded form of the yaws which ae 
beset with several series ol scale-like teeth, so sol- 
dered together, that they usually appear to form 
solid masses of enamel, these teeth suceecd each 
other from behind, forwards , those at the base be- 
hind, bemg the most recent im formation, in time 
replace those antenor to them, and fom them- 
selves the cutting edge. When alive, the fleshy 
lips neatly cover the feeth. Fig 2417 shows the 
Head of a Patrot Fish, and also a fiont view of the 
Beak like Mouth, seen antenoily, and of the natural 
nI/e. , 

In general form, and in the large seales with 
which the body i coveted, these fishes resemble 
the fine Worasses, and as in the Jaffer, the bones ot 
the pharynx are furnished with teeth. These fishes 
aie mostly confined to the hotter latitudes, and are 
of the most biuillant colours, from which circum. 
stance, combined with a fancied resemblance of the 
mouth to the beak of a pariot, they have obtained 
then common appellation. 

One fish of this group, the Searus cretieus of 
Aldiovandus, was im high repute among the Ro- 
mans. It 1 of a blue or red colom, according to 
the season, and is found in the Gieck seas. It 
was for this fish, that a Roman fleet, in the reign 
of Claudius, was dispatched und Elipertius Optatus, 
in order that it might be transported to and acelima- 
fivedin the [alan sea, it is eaten at the present 
day in Greece, served up with a sauce of its * trail.” 
See Cuvier, 
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ORDER MALACOPTERYGII, 


SECTION ABDOMINALES. 


The abdommal malacopterygious or soft-rayed 
fishes are these in which the ventral fins are sus- 
pended under the abdomen fat posterior to the pec- 
toral fins, and without being attached to the shoul- 
der bones of the Jatter, In this section is compre- 
hended the greatest number of fresh-water fishes, 


Family CYPRINIDA (CARPS, GUDGEONS, 
DACEH, &e ) 


In this family the fissure of the mouth 3s small, 
the jaws weak, mostly destitute of teeth, while on 
the contrary the pharynx as furnished with strong 
teeth = The bianchiostegous rays are few, the body 
Is coyered with scales 


2318, 2419.—Tre Carre 


(Cuprimus Cano) In the genus Cyprinus the 
body is protected by large scales there isa single 
elongated doisal fn, the hips are fleshy ; pharyngal 
tn not manrillary teeth; bianclostegous rays 
thiee. 

This beautitul fish, rich with burnished gold, 13 
not an ouginal of ou country, common as It 1s on 
out ponds, lakes, and rivers, but was, af some period 
not ascertained, intioduced into our island trom the 
continent, where if as widely spread. Mr. Yarrell 
silys, * Leonaid Maseall takes credit to himself for 
having imtroduced the carp, as well as the pippin, 
but notices of the existence of the carp in England 
occur piiot to Miseall’s time, 1600. In the cele- 
Inated * Bohe of St Albans,’ by Dame Juhana Bames 
o Barnes, the Proress of Supewell Nunnery, 
printed at Westminster, by Wynkyn de Woide, in 
1496, Carp is mentioned as a ‘ devntous fisshe ,° and 
Inthe pruvy purse expenses of King Henry VIIL, 
In 1532, vanous entries are made of rewards to pér- 
sons for bunging ‘carpes to the king. ’” 

The carp is very prolific, and prefers ponds and 
Jakes with a muddy bottom to clear tivers, in which 
it as the opposite of the trout. In favourable waters 
often it attains to an enormous size. Daniel, in his 
‘Rural Sports,’ says that “ Mr. Ladbroke, fiom his 

avh at Gatton, presented Lord Egremont with a 
nace that weighed thirty-five pounds, as specimens 
to ascertain whether the Surrey could vie with the 
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Sussex carp.” Mr. Yarrell adduces two instances, in 
one of which a carp taken at Stonrhead was thirty 
inches long, upwards of twenty-two broad, and 
eighteen pounds in weight; the other is that of a 
carp taken from the White-Sitch Lake, at Weston 
Hall, Stuttordstnre, the seat of the Earl of Bradford, 
which weighed nineteen pounds and a half; a 
painting of at is preserved. The growth of the 
carp, however, 18 not very rapid, yet it would ap- 
pear that some have attained a weight of three 
pounds by their sixth year, and of six pounds before 
them tenth year, 

The biceding time of this fish is towards the end 
of May a at the beginning of June; Bloch found six 
hundred thousand eggs in the roe of a lemale of nne 
pounds weight, 

Few fish are more tenacious of hfe, out of the 
water, than the carp; in wet moss they will live for 
weeks, and in some paits of the continent they ae 
thus hept, refreshed occasionally by water thrown 
over them, and the moss fieely satuated; while 
thus mewed up, they are led upon biead steeped in 
milk, 

In the winter, carp appear to undergo a partial 
state of torpor, burying themselves in the mud or 
1n deep holes under the bank = White, in his ‘ Natu- 
ial History of Selbourne,’ says, In the Garden of 
the Black Bear Inn, in the town of Reading, 15 
a stieam or canal, innning under the stables, and 
out into the field» on the other side of the road. In 
this water are many carps, which lie rolling about 
in sight, being fed by travellers, who amuse them- 
selves by tossing them bread. But as soon as the 
weather: miows at all severe, these fishes are no 
longer seen, because they ietire under the stables, 
where they remain til the return of Spring” The 
Carp is mn season from October to April: its flesh has 
been much praised, but we think undeservedly ; it 
Is not to be compaed to that of the tench. Bocauys 
pays that those which are more than twenty years 
old are hideously coarse, and M1, Yerrell considers 
if more indebted to the cook tor the estimation 
in which ato a held, than ats untiinsie flavour. 
Isaae Walton seems to have been of the same 
opinion, notwithstanding that he calls this fish the 
“queen of iivets ” 

Carp are said to live to a hundred and fifty or two 
hundied years old, but they Jose them fine colom 
and become grey. Worms, the larve of moeects, and 
solf aquatic plants are then food 

The first dorsal fin aay is short, stout, and bony , 
the second also ms bony and stiongly serated be- 
hind, the othe: rays ae flexible , the fiist ay of 
the last fin below is also bony, stiong, and senated 
postenoily, it Cousists of two slipssoldered together, 
Pwo small batbules at each comer of the mouth 

The beautitul gold-fish fiom) China (Cyprinus 
auratus) is an allied species, 
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(Barbus vulgais), Cypunus barbus, Linn. In 
the genus Barbus the dorsal fin is short, with the 
first ray strong, bony, and setrated , mouth with four 
batbules two near the point of the nose, and one on 
each side at the angle of the mouth. 

The Barbel is a native of the tivers of the 
warmer parts of Europe, and 1s very Common in the 
Thames, fiom Putney upwards, and a also found 
in the River Lea, in Essex. 

In the summe:, barbel frequent the weedy paits 
of the river in shoals, and retiie on the approach 
of winter to deeper waters, offen shclterng 
themselves under steep banks, the wood work of 
artificial falls, old sunken boats, and the hike, 
crowded together m dense masses; they are then 
easily taken by means of a net. As the weather 
becomes cold, they sink into a torpid state, and 
may be captured by the hand, without any te- 
sistance. The flesh, however, Is woithless. In 
summer, the barbel affords excellent spoit to the 
angler, it will bite at worms; and requiues a strong 
rod and Jine, as it 18 very vigoious., It 1s often 
taken by anglers, when trolling with bleak or min- 
pows, for lage Thames trout 

So numerous are babel at Shepperton and Wal- 
ton, that, according to Mr. Yarrell, a hundred and 
filly pounds weight have been caught in five hours, 
and on one occasion, if 18 said that two hundred 
and emhty pounds weight of large sized barbel 
were taken in one day. He adds, that the largest 
fish he can find recorded, weighed fifteen pounds 
and a half. 

In searching for food, the babel turns up the 
mud with its snout, and bores into the loose soil, in 
quest both of vegetable aliment, and mollusks, 
worms, the Jarve: of aquatic insects, &c. It breeds 
in May and June. 

In its habits the barbel is shy and retiring. Mr. 
Jesse, describing the manners of various fishes kept 
in @ vivailum, says, that of all the barbel were the 
shyest and most impatient of observation: they are 
notwithatanding very playful; “in the spring, whea 
they could not perceive any one watching them 
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they would roll about, and rub themselves against 
the brickwork, and show considerable playfulness.” 
The general colour of this fish above 1s greenish 
brown, assuming a yellow tinge on the sides, and 
agsing into white beneath ; the sides of the muzzle 


ad the gill-covers are tinged with bronze; the 
dorsal | caudal fins are biown, the rest fleshy 


sed. The tail 1s forked, the muzzle long, the head 
wedge-shaped ; the upper jaw exceeds the under, 
which is short ; the upper hip is fleshy, and doubt- 
jess endowed with considerable sensibility, to which 
yp! ybably the barbules contibute. 


2421.—Tux Gupe Kon 


(Gobio fluviatilis. Cyprinus Gobio, Linn. 
* The genus Gobio has the dorsal fin short, and the 
angles of the mouth furnished with barbules, but is 
destitute of the strong serrated bony ray of the dor- 
ail and Jast under fin, as seen in the carp. 

This pretty Jittle fish is very common on the Con- 
¢inent and in our island, frequenting clear sivers 
and streams, where if swims about in shoals, dis- 
playing considerable alertness. It feeds on worms, 
aquatic msects and their larvae, small mollusks, &e. 
Jn the Thames, the Kennet, the Mersey, and Avon, 
the gudgeon 18 peniweny abundant; and to those 
who hke to pull out fish one after another, with the 
utmost despatch, gudgeon fishing affords excellent 
sport, for no fish bites more freely, and the small 
wd worm is a captivating bait 

Small as this fish as, seldom exceeding six or 
peven mches, its flesh is very deheate, and as weight 
ean be made up by numbers, it foums an excellent 
duh. In the Thames the tshermen enclose shoals ot 
pudgeous in ther casting nets with small meshes, 
and keep them in their well-boats alive for sale; and 
many of the fishmongers preserve them in tanks or 
cisterns, supplying them with fresh water, 

Phe breeding (ime of the gudgeon 18 in May ; the 
shoals then seek shallow water, exposed to the sun; 
mashort time the young are hatched and may be 
npoon after seen swimming about, near the margin of 
the stieam, 1n many @ mazy curve, and darting away 
when alarmed info deeper retieats. To the pike, 
fiout, and perch, &c., the gudgeon ofteis a perpetual 
repast. 

A detailed desenption of this fish 18 necdless. 


2420 —THe BREAM 


(Ahamis Brama). In this genus there are neither 
bony 1ays nor barbules; the body 18 deep and com- 
pressed, forming an oval outline, the dorsal fin 1s 
short, the postenor fin below Jong. 

The bream is common on the Continent as far 
north as Norway and Sweden, inhabiting rivers and 
lakes. In our asland itis local. It exists in the 
Mole, and the Medway, the Trent, and also in other 
livers that are slow and deep, as well as in canals, 
and extensive ponds, where if is offen very abundant 
The Jakes of Cumberland and Westmoreland, and 
many of the Jtiush lakes, abound with bream of a 
large size, many weighing fiom ten to fourteen or 
filteen pounds. The flesh is not held in much est- 
mation, but rt issaid to be best in spring and autumn. 
Formerly, indeed, appears to have been in high 
request, and we beheve is still esteemed on the Conti 
nent, where freshwater fish are more valued than 
In our Island, which enjoys an ample supply of sea- 
fish, not only around the coast, and in the metiopo- 
hs, but (such isthe rapidity of carage-conveyance) 
even in the most central counties 

If we may credit Daniel, bieam-fishing must af- 
fod excellent sport {fo the angler, as the fish bites 
eagerly and plays vigorously. He thus desenbes a 
day of bream-fishing at New Tall Pond in Essex. 
“The weather was cloudy, and the wind bik; 
there were seven rods used by the party, and very 
lrequently there were bites at them all at the same 
time When a fish was hooked, and played at the 
top, or near the surface of the water, numbers were 
seen to follow him, and so soon as the hooks were 
fresh baited, were alike greedily taken. Some few 
perch and tench were caught, but principally bream, 
which averaged at least two pounds a fish; and of 
these, from six in the morning till dark in the even- 
Ing, some hundredweight were taken. The bait 
used was the large red worm, and the spot had been 
buted on the morning and evening previous to the 
day of fishing ; the ground bait used, was boiled 
Wheat and tallow-melters’ greaves mixed together.” 
Nhe bieam herd together in large shoals; in the 
akes of Ireland several hundredweight have been 
taken in a short time; the peasantry split and diy 
them, and thus preseive them for food. 

"he breeding season of this fish 1s May. 

he general colour of the bream is golden brown ; 
ne cheeks and gill-covers silvery white; the fins 
a°e pale with a tinge of brown, except the pectoral 
and ventral, which are tinted with red; iris golden 
yellow. Young fish are of a yellowish white. This 
species is often called the carp-bream. An allied 
species of smaller size, the White Bream, or Bream- 
flut (Abramis blicea) is found in several of our rivers, 
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as the Trent, Cam, and others, and is common in the 
lakes and mvei» of the Continent. It rarely exceeds 
ten or twelve inchea im length, and is of a silvery 
bluish white, with silvery white indes. It a3 of 
little value tor the table. 


2423.—Tue Dace 


(Leuciseus vulgaris). In the genus Leuciscus the 
dorsal and last fin below are short and destitute of 
spines; there are no baibules about the lips. The 
species, termed collectively white-fish, are nume- 
rous, * 

Vig. 2424 shows the Dace (La Vaudoise) in com- 
parison withthe Roach (Leuciscus rutilus), la Rosse 
of the French, The lowe: figuie 1s the Dace, the 
aii the Roach. 

These two fish are common throurhout the whole 
of Europe, and are abundant in our island + especially 
the roach, which 1s also more extensively spread on 
the Continent. In many respects they are alike in 
then habits, and do not gicatly differ from each 
other in appearance. “They be much of a hind,” 
says Walton, “in matter of feeding, cunning, and 
goodness, avd usually in size.” The dace, however, 
1s longer and not s0 broad as the rach, and its fins 
and eyes have a less bullant colour, but they have 
both a handsome silvery appearance. 

Roach preter deep and qmet rivers, and wall breed 
well in ponds, but dace love streams deep but clear, 
with a gentle current, and do not thrive so well in 
ponds. By day roach haunt deep water im and near 
beds of weeds, o1 under the shade of the trees which 
overhang the banks, Walton terms this fish the 
“water sheep, for his simplicity or foolishness ,” but 
several wiiters do not comeide with the venerated 
angler on this point. Roach fishing, indeed, 1s ev- 
cellent practice for beginners; and almost as much 
eine and dexterity are required asin fly-fishing 
To the more experienced even the fish affords ex- 
cellent sport: Walton added, “ especially the great 
roacnes about London, where I think there be the 
best roach anglers.” Neither roach nor dace are in 
much estimation forthe table. ‘They both make 
good bait for pike, the dace for lis silvery whiteness, 
and the roach, being more tenacious of lle as well, 
is used for mht-hooks = Roach are in the best con. 
dition in October, and dace iw February, though on 
fins point there me different opmions. Both spawn 
at the end of May or early in June, and recover 
then shiengthin about afortnight atterwaids, Roach 
ascend the upper parts of the Phames preparatory to 
spiwning, and vast shoals leave Loch Lomond at 
the same season, and during three or fow days are 
caught on thea migration in large numbers — The 
dace seldom exceeds nine or ten inches in length, 
but the roach attains a Jarger size. Mr. Jesse 
caught a Thames roach which waghed = three 
pounds. Walton thought one of fwo pounds wor- 
thy of special notice. ‘The Thames,” he says, ‘tal- 
fords the largest and fullest in this nation, especially 
below London Bridge.” 

Mr. Yarrell observes that “Mit Donovan, in his 
‘History of Butish Fishes,” says, ‘In the River 
Thames, the finest roach are caught about the 
middle of May or early in June, when those fish 
come up in shoals from the seato depout their spawn 
inthe higher parts of theriver.’”) But the roach in this 
Instance Came fiom the diuection only in which the 
sea lies, not, L apprehend, from the sea itself’ The 
altempt to gain a higher station an the river, 
where the oxygen is in greater quantity at this sea- 
son, accounts for the migratory movements of this 
and other fishes, but, adds Mir. Yarnell, ‘¢I have 
never known a roachto be taken in the sea into 
which the fish had entered voluntarily.” Montagu, 
in his MS., refernng to Donovan's statement of this 
migiation fiom the sea, expresses his beliet that Mr. 
Donovan was mistaken, and his conviction that the 
roach could not exist in sea water at all, quoting 
the following fact which came under his own obsei- 
vation. “In asmall river that runs into a laige piece 
of water of nearly two mules in extent, close to the 
sea on the south coast of Devon, there 18s no outlet 
but by meana of percolation through the shingle 
that forms a barner between if and the sea: in this 
situation roach thrive and multiply beyond all! ex- 
ample. About eight or nine yeas ago the sea 
broke its boundary and flowed copiously into the 
Jake at every tide for a considerable time, by winch 
every species of fish were destroyed” The follow- 
ing account of the alteration which has taken place 
with respect to the localities of roach and other fish 
in the nver Thames appeared in the ‘Penny Maga- 
zi’ for 1842. Iti a very interesting communica- 
tion. 

“ Punt-fishing for roach by the starlings of Old 
London Bridge was once a common amusement of 
the city anglers, which they continued to enjoy to 
the end of the reign of George I. Sir John Haw- 
kins, in his edition of Walton’s ‘ Angler,’ published 
in 1760, gives an interesting account of their latter- 
day exploits. ‘The Thames,’ he says, ‘as wel] 
above aa below bridge, was formerly much resorted 
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to by London anglers ; and, which 1s strange to think 
on, considering the unpleasantness of tne station, 
| they were used to fish near the stalings of the 
| bidge. This will account for the many fishing- 
tackle shops that were formerly m Crooked Lane, 
which Jeads to the bridge.* In the memory of a 
person not long since hving, @ wateiman that phed 
| al Hssex Stairs, his name John Reeves, got a com- 
| foitable living by attending anglers with his boat: 





his method was to watch when the shoals of roach 
came down fiom the country, and when he had 
found them, to go round to lis customers and give 
them notice. Sometimes they (the fish) settled op- 
posite the Temple ; at others at Blachtriars or Queen- 
lithe, but most frequently about the chalk hills 
neat London Budge. Ths hie was two shillings a 
fide. A certain number of persons who were ace 
customed thus to employ him, raised a sum sufh- 
clent to buy him a waterman’s coat and silver badge, 
the impress whereof was ‘Himself, with an angler 
mn his boat,” and he had annually a new coat to the 
time of Ins death, which mighf be about the year 
7302) In 1760 Shepperton and Tampton were 
much resorted to by London anglers for roach fish- 
ing Tt the respectable old angler who joyfully put 
his tackle m order when John Reeves announced & 
shoal of roach at London Bridge, coald now see 
hall a dozen steam-boats at onc tame moving between 
Queenhithe and Blachfitais (no unusual sight), he 
would easily conclude that Ins sport in that quarter 
was destioyed. But he would not at once perceive 
al] the other causes which had diiven the fish away, 
such as improved sewers disgorging the impurities 
of treble the population of the London of his day, 
the increase ina stall larger proportion of manufac- 
toues, and the establishment of works he never 
dieamt of, for converting coal nto a gas for hghting 
bhops and streets. ‘Turning to one of the Parlia- 
mentary Reports on the state of the water supphed 
fo the duhabitants from the iver, he would Jeamn by 
the cvdence of fishermen, that since 1820, flounders, 
eels, conch, smelt, salmon, and other fish, bad been 
unable to dive im that pat of the Thames between 
Woolwich and Putney. In this Report, pssued in 
1828, Mr Galdham, the clerk of Bilhingspate- 
market, states that abo it twenty-five years apo there 
were four bundicd fishermen, each of whom was the 
owner of a boat and employed a boy, and they ob- 
famed n good livelihood by the exereise of their 
cralt between Deptioid and London, taking roach, 
plaice, smelts, founders, salmon, shad, eels, gudgeon, 
dace, dabs, Ac. Mir. Goldham states that about 
1810 he had known instances of as many as ten 
salmon and three thousand smelts being taken at 
one haul up the river fowards Wandsworth, and fifty 
thousand smelts were brought daily to Billingsgate, 
and not fewer than three thousand Thames salmon 
in the season. Some of the boats earned 61. 
a week, and salmon was sold at three shillings and 
four Shilhags the pound = The fishery was nearly 
destivyed at the tiny when this evidence was given. 
The mastersot the Dutch eel-ships stated betore the 
same committee that afew years before they could 
bung then hive eels in ‘wells’ as far as Gallons’ 
Reach, below Woolwich. but now (1828) they were 
obhped to stop at Knith, and that they had sustamed 
senous losses from the deleterious quality of the 
water, which killed the fish. Many other facts 
might be mentioned to the angler of the old school 
still more perpleaing—of salmon brought trom 
Scotland in ships moved by steam, and m such large 
quantities as frequently to sell at sinpence and enght- 
pence the pound, of the supphes of fish from the 
coast being conveyed to London in three or four 
hours by raiboads, and that by these means ‘1esh 
fish, once the most dufheult commodity to put into 
extensive cuculation, was now regularly i inthe | 
markels of most inland paits of the countly uot very 
many hours after being caught.” 
21425 —Tue Cuus 

(Leuciscus cephalus). In most of our rivers in Eng- 
Jand, the chub 15 common. In some parts of the 
Thames it is very abundant, preferring deep spots 
under banks, sheltered by trees, and the tranquil 
water along the maigin of willow-aits, where at 
shrouds itself from observation. It feeds on worms, 
insects, and their larva, and bites ea; erly at the 
chafer-beetle, which forms the most killing bait. 
The chub seldom acquires a very laige size, and 
specimens of even three and four pounds weight are 
very rare. The breeding season ts from the end of 
Api to the middle of May. The flesh of this 
species 19 of inferior quality. The general colour- 
ing above 1s bluish black, passing into bluish white 
on the sides, and silvery beneath. Top of the head 
blackish brown ; pectoral] fins reddish brown; cau- 
dal fin dusky ; gills and iris golden yellow. 

As species of the same genus we may enumerate 
the Ide (1. idus); the Dobule roach (. Dobula 
the Giaining (L. Lancastriensis, Yarrel!l); the Rea’ 


® Four peraons of this craft etili have shops in Crooked Lane, 
+ The depositions from the rubbie cum posing the starlings. 
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2424.—Dace and Roach. 
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2426.—-Netting Fishes. 
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2481.—Group of Fish. #4°8.—Salmon. 
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2437,— Young Salmon. 
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eye or Rudd (1. erythroptnalmus); the Azuine (L. 
cceruleus, Yarrel}) ; the Bleak (L. alburnus) ; and the 
Minnow (L. phoxinus). j 

All thene fish afford more or Jess spurt to the honest 
angler, who “ Joves the sweet air of the sweet savour 
of flowera,” and the ** melodious harmony of fowls,” 
and we ‘may add those sylvan scenes, those quiet 
nooks, where the water now flows smoothly and 
slowly along, and now with quicker current “ makes 
sweet music to the enamell'd meads,” such scenes 
es our own rivers, winding their way ‘‘to the wide 
bosom of the ocean,” present at every step—such as 
we see along the banks of the Avon (Mig. 2426), 
where the poet of nature once wandered, who in 
tliree lines describes the “contemplative man's re- 
creation :” 

“* The pleasantest angling ix to nee the Ash 


Cot with her golden oars the atlver stream 
And greedily devour the treacherous bait.” 


Nor must he forget the mjunction of Dame Juliana 
Berners: “ Ye shall use this foresaid crafty sport for 
no covetyseness to the encreasing and sparing of 
your monvy only, but principally for your solace, 
and to the cause of the health of your body and spe- 
cially of your soul.” . 

Fig. 2127 represents &@ more animated scene, the 
Otter-huut, the destruction of a beast noted for the 
ruthless havoc it makes among the tinny tribes of 
our rivers and Jakes, and accordingly hated by the 
angler. “The otter,” says Izaak Walton, “devours 
much fish, and kills and spoils much more than he 
cats; and well does he deseribe the bustle of the 
spirit-stining hunt, “men and dogs, dogs and men, 
ali busy £” to the catastrophe, when “ the dogs have 
her, some above and some under the water,” and 
she is “tired and past losing.” 

Family ESOCIDA! (THE PIKES, GARFISITT, &e.). 
2428.— Tur Pikk 

(Esor Lucius), Jack, Luce, Pickerel; in Scotland, 

Gedd. 

This voracious fish is common in the Jakes and 
rivers of the greater portion of Kurope ; and though, 
ay its rarity at one time proves, 18 not an abou. 
rinal of the waters of our island, there are few 
fake: meres, or rivers in Fingland, Scotland, and 
Jreland in which itis not abundant. In the rein 
of Edward the First the value of the pike, as esta. 
blished by royal ordinance, exceeded that of fresh 
salmon, and was ten times greater than that of the 
best turbot or cod. In the time of Henty) the 
‘ighth so scarce was this fish, that a large one sold 
for double the price of a house-lamb in February, 
and a swnall one, or picherel, for more than a tat 
capon. The ‘prke i stil in repute for the table, 
and in the noith of Kurope large quantities are 
taken and dried for winter consumption. Horsea 
Mere, and Heigham Sounds, two large sheets of 
water in Norlolk, covering a surface of six hundred 
acres, are celebrated for the quantity and excellent 
quality of the pike; and those of the Medway, as 
Mr. Yurrell vbserves, When feeding on the smelt, 
acquire excellent condition, with peculiarly fine 
flavour. 

The pike grows fete and in favourable locali- 
ties a{tatus to very large dimensions. In Horses 
Mere pike have been caught weighing from twenty- 
eight to thirty-four pounds each; and Mr. Yarnell 
states that the result of four days’ pihe-fishing at 
the above mere and Heigham Sounds, according to 
information which he received from a gentleman of 
celebrity in field-»ports, was two hundred and titty- 
six pike, weighing altogether one thousand one 
hundred and thirty-five pounds. Yet, as Izaak 
Walton correctly observes, “ old or very great pike 
have in them more of state than goodness, the smaller 
or middle-sized pikes being by the most and choicest 
palates observed to be the best meat.” 

The pike is certainly a very long-lived fish: 
Walton says Sir Francis Bacon “ computes it to be 
not usually above forty years, and others think it to 
be not above ten years.” But this is erroneous. 
Pennant refers to one ascertained to be ninety yeats 
of age, and Gesner, as Walton remarks, mentions a 
pike taken in Suabia, in the year 1407, at Halbrun, 
on which was a brazen ring with these words in 
Greek—" 1 am the fish which was first of all put 
into this Jake, by the hands of the Governor of the 
Universe, Fredenck the Second, the 5th of October, 
1230." The fish, therefore, was two hundred and 
sixty-seven years old. Mr. Yarrell states in  addi- 
tion that the skeleton, nineteen feet in length, was 
long preserved at Manheim as a great curiosity in 
natural history. 

The voracity of the pike and the destruction 
which it makes among other fish are notorious. 
Eight pike,” says Mr. Jesse, ‘‘ of about five pounds 
weight each, consumed nearly cight hundred gud- 
geons in three weeks; and the appetite of one of 
these pike was almost insatiable. One morning I 
threw to him five roach, each about four inches in 
Jength; he swallowed four of them, and kept the 
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fifth in his mouth for about a quarter of an hour, | 


hen it also disappeared. é 
we aa aot cooly a fish that the pike makes 


It is not only among 


havoc: frogs, water-rats, field-mice, also young . 


ducks, dabchicks, moorhens, and other aquatic birds | 


are seized and devoured, and instances are on record 
of,other animals, and even man, being attacked. 


i Izaak Walton, relates that a man | 
c aolne tee pond f | The mouth is wide, and when opened both jews 


“going to @ pond, where it seems a pike had de- 
voured all the fish, to water his mule. had a pike 
bite his mule by the lips, to which the pike hung so 
fast that the mule drew him out of the water; and 
by that accident the owner of the mule angled out 
the pike. And the same Gesner observes that a maid 
in Poland had a pike bite her by the foot, as she 
was washing clothes in a pond. And I have heard 


the like of a woman in Killingworth pond, not far- 


fiom Coventry. But I have been assured by my 
fiiend Mr. Seagrave, that keeps tame otters, that he 
hath known a pike, in extreme hunger, fight with 
one of his otters for a carp thatthe otter had caught, 
and was binging it out of the water.” 

Mr. Yarrel] says, “Ihe present head keeper of 
Richmond Park was once washing his hand over 
the side of a boat, in the great pond in that park, 
when a pike made a dart at it, and he had but just 
time to withdiawit. Dr. Plot narrates, that at Lord 
Gowers canal at Trentham, Staffordshire, a pike 
rcized the head of a swan, as the bird was feeding, 
with the head and neck immersed in the water, and 
rorged so much of it as killed them both. The 
beivants, perceiving the swan with its head under 
water for a Jouger time than usual, took the boat 
and found both swan and pike dead,” 

At the breeding season, which occurs in March 
or eatly in April, the pike leaves the deep water, and 
secks the weedy shallows and creehs, where its 
spawn is deposited, In the fens in the neighbour- 


| hood of Ely tlus fish is bred in great numbeis; and 


mm spring, shoals, as has been noticed by the Reve- 
revd Revett Sheppard, migratethence into the river 
Cain. 

We may here allude to one of the modes of eatch- 
ing pihe, as practised on the meres of Norfolk, 
where the species abounds. It is by what is called 
aligver ot tiimmer, which, says Mr. Yariell, as a 
Jong cylindiecal float, made of wood or cork, or 
rushes tied together at each end; to the middle of 
this float a string is fixed, in length from eight to 
fifteen fect ; this string 1» wound round the float ex- 
cept two or three feet, when the trimmer is to be 
put into the water, and slightly fixed by a netch in 
the wood or cork, or by putting it between the ends 
of the rushes. The bit is fixed on the huook, and 
the hook fastened fo the end of the pendent string, 
and the whole then diopped into the water. When 
the bait is seized ie) a pike, the jerk looses the 
fastening, and the whole string unwinds, the wood, 
cork, or rushes, floating at the fop, indicating what 
has occurred.” The common modes of trolling 
need not be deseribed. 

The pike is admirably formed for velocity in the 
wafer; the body, the tail muscular, with the dorsal 
fin opposite the last under-fin; the head is long 
and depressed, with considerable breadth ; the gape 
In eatensive; the vomer 18 furnished with small 
sharp teeth, and there are numerous large teeth on 
the’ palatal bones, the largest being seated on the 
line of the inner edges. The superior maxillary 
bones have no teeth. The lower Jaw exceeds the 
upper, and is armed antenoily with numerous small 
teeth, while along the sides are five or s1x teeth, 
apart fiom each other, very Jong and sharp. On 
the fop of the head are several mucous orifices 
placed in pairs. 

In the lace of North America a pike of huge 
nize, called the Mushanungee, is pbundant, and 
affords excellent sport. 


2429.—Tuk GARFISH 


(Belone vulgaris). Sea-pike, Mackerel-guide. 

Jn the genus Belone the head and body are 
greatly elongated; the latter is covered by minute 
scales; the jaws are extremely Jong and slender, 
and taper to @ point; they are armed with numerous 
small teeth; the dorsal fin is situated as in the 
Esocidee generally. 

The Garfish is abundant in the seas of Europe, 
and is found along the coasts of Norway and Swe- 
den. In April or May shoals of this fish visit the 
shores of Kent and Sussex, for the purpose of de- 
positing their spawn; and from their appearing a 
short time before the mackerel, has arisen one of 
the names appropriated to the species, viz. Macke- 
rel-eguide. Duiing their stay, which is not of Jong 
continuanee, numbers are taken for the London 
market; their flesh has some resemblance in flavour 
to that of the mackerel, but 1s more insipid, and 
their bones are green. Various parts of the Irish 
cost are visited by this fieh ; and, according to Mr. 
Couch, it is permanent on the Cornish coast, though 
most abundant in summer. 

Great numbers are taken off the coast of Holland, 
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but the garfish is there only used asa bait for mo, 
valued kinds. . 
As its form would lead us to predict, the Re fish 
is quick and active in the water, switmauing \11) 
considerable rapidity near the surface, and jea),,;, 
and gambolling as if in the exuberance of vivac) y . 
The length ‘of the upper jaw of this fish res:iit, 
from the elongation of the intermaxillary bon. 


simultaneously separate; the eye is large: * 1). 
general colour above dark greenish blue, pecs 
lighter on the sides, and passing on the gill-eover, 
and under parts to silvery white. Length abu. 
two feet. 


2430.—TuHt FLYING-FISH 


(Zxocetus volitans), This genus is at once distin. 
guished among the Esocide by the extraordinay 
length of its pectoral fins. ) 

The Flying-tisoh must be distinguished from {he 
Flying Gurnard, which we have previously noticed 
and which belongs to an entirely different section, 

The flying-fish 1s met with in shoals in the warme; 
latitudes of the ocean, and has been seen also off 
different parts of our cvast, although the exact spe- 
cies has not been determined. 

Pursued by dorados and other fishes of prey, the 
flying-fishes endeavour to escape by rising out of 
the water, and skimming through the air, an action 
which they repeat, successively rising and descend. 
ing, fill out of sight in the distance. In the mean 
fime their pursuers below heep up the chase, white 
gulls and albatrosses pounce upon them tiom above, 
“The greatest length of time,’ says Mr. G. Bennett 
(‘ Wanderings,’ &c.), ** that Ihave seen these volatile 
fish on the fin, has been thuty seconds by the watch, 
and their Jongest flight, mentioned by Captain Hall, 
has been two hundred yards, but he thinks that sub- 
pequent observation has extended the space. ‘The 
most usual height of flight, as seen above the sur- 
face of the water, 1s fiom two to three feet, but I 
have known them come on boaid at a height of 
fqurteen feet and upwards, and they have been well 
uscertained to come into the channels of a line-ol- 
battle ship, which 13 considered as high as twenty 
feet and upwaids. But it must not be supposed the 
have the power of elevating themselves into the air 
uter having left their native element, for on wateh- 
ing them | have often seen them fall much below 
the elevation at which they first rose from the water, 
but never in any instance could | observe them rape 
themselves from the height to which they first 
sprang ; for l regaid the elevation they take to de- 
pend on the power of the first sprung or leap they 
make on Jeaving their native element.” 

The food of these tishes appears to consist of 
mollusks and small fish; their Kesh is accounted of 
excellent flavour, and is often eaten by mariners as 
dea. 

Fig. 2431 shows a Group of the Finny Race, 
amongst which the lying-fish 1s conspicuous. 


Family SALMONIDA (SALMON, CHAR, 
TROUT, &c.). 


The Salmonide are characterized by their mus 
cular contour, by the body being covered with 
scales, by the first dorsal fin consisting of soft rays, 
lullowed by a little fleshy tin formed simply by 4 
fold of the skin filled with fat, and unsupported by 
rays. 


2432, 2433.—Tn: SALMON 
(Salmo Salar). In the genus Salmo the head 1s 
smooth; there are two dorsal fins, the second ot 
which is fleshy without rays.. There are teeth on 
the maxillary bones, the vomer and palatal bones, 
and a row of hooked teeth runs along each side of 
the tongue ; brancluostegous rays ten or twelve. 

The unrivalled excellence, among fishes, of the 
salmon, as an article of diet, its abundance, and its 
commercial importance, require no comments. A 
salmon fishery is valuable property; the mghts and 
id connected with it, and the regulations to 

e observed in conducting it, have been settled by 
legislative enactments. 

The salmon is @ migratory fish, existing during 
one part of the year in fresh water, the other 1 
the sea. It is a native of the former, and shoals 
of salmon annually work their way up the rivers of 
our island, of Ireland, and of the northern portions 
of the continent, for the sake of depositing their 
spawn; in their progress they surmount rapide and 
cataracts, stil] with unwearied perseverance pursu- 
ing their course, till they arrive at the suitable |o- 
cality. In Americathe salmon ascenusthe river 5t. 
Lawrence, and enters the tributary streams of Lake 
Ontario: but its progress within the United States s 
arrested by the falls of the Niagara. Gesner, 8 
naturalist of the early part of the sixteenth century, 
observed that “there was no better salmon than 10 
England ;” and Jzaak Walton states, that, “though 
some of our northern counties have as jarge and 9% 
fat as the river Thames, yet none of so excellent * 


Sal MON. J 





Owing to the progress of population and 
extension of manufactures, the salmon rivers in 
the en) are far less productive than formerly, A 
galmon 1s now rarely seen,®* and the rivers of 
dhe norun of England, as well as those of the west, 
| wh they have not declined to the same extent 
: the Thames, or the Avon m Hampshure, are not 
ate of much commercial importance. The case 1s 
niferent in Scotland, the principal supply of salmon 
being derived from the ‘Tay, the Tweed, the Dee, 
the Don, and most of the streams along the const 
The salmon rivers in Ireland are the Erne, the 
Moy, the Bann, the Blackwater, the Shannon, and 
4 r all the principal streams along the noithein 
and western coasts 
As a gencral ruJe, it 18 1n autumn that the sal- 
mon caves the sea or mouth of the estuary, and 
wishes up the rivers and their tributary sticams, 
Mience they do not return till the spring, having 
in the interval deposited their eggs, which have 
income hatched (if the term be allowed), the young 
fly Ol ut... being carried down to the sea in the 
months of Apul and May. hence the pioverb— 


* The floods of May 
Take the amolte away ” 


In some rivers the salmon do not make their 
appe uance until the middle of Aprrl or the be- 
inning Of May asthe Lek, for instance, in Cumbcr- 
land, and this delay is attubuted to the lower 
temperitare of the water, compared with that of 
cvcn adjacent streams Rivers, "says Mr Yariell, 

weuint from lize lakes afford early stlmon the 
waters having been purified by deposition in the 
hikes onthe other hand, rivers swollen by melting 
snows In the spring months ate later in then season 
of producing fish, and yreld thei supply when the 
lave uivers are begining to far)” 

‘Tt has been suggested that this vanation in the 
season dc pended on the warmth of the waters, and 
that those Inghland rivers which rose from Jar,r 
lochs were all eatly, owing to the great mass and 
warmer tempcriture of their sources, and that the 
apiwn there wis sooner hatched Theie are two 
rivers in Sutherlandshire which show this late ind 
caly running under pecuhar circumstances One, 
the Oikel, borders the county, and springs froma 
smill alpine lake, perhaps about hall a mile in 
boalth the othe, the Shin, 1s a tributary to the 
Oke] yoins it about five miles from the mouth, but 
tucsats rise from Loch Shin, a lage and deep cx- 
tent of waiter, and connected by a chain of other 
decp lochs, Baily in the sprung all the salmon 
cntenng the common mouth diverge at the junc- 
tion, turn up the Shin and return as it were to then 
own and warmer stream, while very few keep the 
main course of the Orkcl until a much later pertod ’ 
Artedi stites that in Sweden the salmon spiwn in 
the middle of summer 

Whether it be inthe autumn or sprung that) the 
salmon ascends the river it does not return to the 
nea till after the spawn is deposited, and the {¢ 
males aie the first to ascend, the males coming 
alter ‘The migration does not take place mmm 
diatcly on the fish Jeaving the sea, but they adv ance 
up the river or estuary as far as the tideway 15 
kit ascending with each flood-tide, and descending 
with the ebb, and thus, remaining partly in salt 
and patly in fresh watet, are better pre pated for a 
lonx continuance in the latter Here stake nets are 
plied for miles on both sides, and multitudes of 
fish captured 

The precise pernnod at which the salmon enters the 
nvet docs not appear to depend cntucly upon the 
stat¢ of the ova, for, while some fish procecd fu up 
the river, the roe of others 1s in so mature a state 
thit they can advance but half way, and others are 
com lled to seek out a suitable place in the shal- 
Jows mater its mouth The great majority, howe ver, 
as they get full of roe, ascend beyond the tidcway 
alter a short continuance in the biachish water, and 
push on towards the sources of the stream, ovel- 
coming impediments which might be thought in- 
surmountable Phey will clear rapids or weirs which 
we etht or ten feet in height, and, though at fist 
baffied in then efforts, resume the attempt with su- 
Pising vigour Sometimes they overshoot or mist the 
Hen mark and throw themselves upon dry land 
Though they seldom spring out of the water mure 
than ten feet, they have been known to descend a 
lall of the height of thuty feet, and tp leap over 
adry rock of considerable height and drop into the 
Water on the other side. There isa fall (the fall of 
Xilmorac) on the Beauly, in Inverness-shire, where, 
according to Mr Mudie, in the ‘ British Naturalist,’ 
the sight of a voluntamly cooked salmon has been 
Witnessed =A ,kettle, if 16 said, was placed upon 
the flat rock on the south side of the fall, close by 
the edge of the water, and kept full and boiling 
until a salmon fell into the kettle and was cooked 
On the spot. This was one of the wonders which 
the Frasers of Lovat, who are Jords of the manor, 
* Mr Yerrell says, that the last Thames salmon of whieh he has a 
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used to show their guests, This fall 1s said to be 
literally thronged with salmon endeavouring to pass 
higher up the river. It is an old opimon, and stil) 
very generally entertained, that previous to making 
& spring the fish curves its body and puts its tail in 
its mouth. Michael Drayton, in his ' Polyo)bion,’ 
alluding to a salmom-Jeap in the Tivy, has adopted 
this opinion :— 


* Here, when the labouring fish does at the foot arrive, 
And finds that by his strength he does but vainly strive, 
Hin tail takes in his mouth and, bending like a bow 
That s to full compass drawn, aloft hims¢ lf doth throw 
Then sprigs at his height, as doth a little wan! 
That s bende | end to end and sturted from man «hand, 
Far off itu lf doth cast—«o does the salmon vault 

The fact, however, has been ascertained by ob- 
servation, that salmon spring up nearly in a per 
pendicular line, and with a strong tremulous mo- 
tion 

Having gained the upper and shallower part of 
the niver the fish seek out Clear gravelly beds, 
where there 1s a strong current, and prepare to de- 
posit their ova. ‘They proceed, gencrally in the 
morning or dung the twilight of cvening, to make 
& funow with their noses in the gravel, worl ing 
against the stream, for the reception of the spiwn 
At this season, both males ind females are unfit 
for food, and undcigo a considerable alteration in 
aH arate The male becomes mathed on the 
cheeks with orange-coloured stripes, and a golden 
olange tinge pervades the surlace of the hody 
while the lowe: yaw Glongates and a cutilat ious 
projection tuins up fiom the poimt occupying 
when the jaws are closed iv deep recess between 
the intermaxillary bones of the upper yin 

In this state the salmon 1s called a ‘aed fish ? 
The females have acquied a dark colom an! ar 
called “blich fish Tt asunlawtul to tuke eithes 
red fish or blick-fish the prohibition bem intended 
for the preservation of the 1 ace 

In miking them furrow we have said thit the 
fieh works azainst the stream) oat cannot am tict 
work with the head down the stream) for the wate: 
forcing into the gills the wrong way drowns af 

The deposition of the spawn requires from eizhit 
to twelve days, and when this process 15 completed 
and the ovi covered up the fishes betake thom 
selves to the pools and decpar puts of the river to 
recruit ‘They arc much out of condition, and are 
called “ kippers ? or helt fish ’ 

Lypemments have becn made at different times 
relative to the vivihcation of the ovict the salmon 
the most interesting of which are the two following 
the first is detailed by Di Knox an the Trans 
actions of the Royal Socicty of Pdinbuigh | On the 
2nd of November he observed the ova of a silmon 
deposited in the usual manner near the scurces olf 
the Iweed On the 25th of February on vhundicd 
and sixtecn days alf(rwards, the ova ware dus up 
and loundtobe unchanged  Onthe 231d of March 
twenty weeks from the pcrod of them dey osition 
the ova were Changing the try lyingoin the oo avel 
alter having cast the outer shell On the first of 
Apul the fly had quitted the spawning bed by 
ascending through the grivel Ihe ova may be 
hatched arfifially by being put into bottles of 
water in Wim rocms but they cannot be oreserve | 
alive Jonger than ten days during which they ¢ at 
nothing The other expenment was made by Mi 
Tlogirth, of Aberdeen, and a5 atl] more minute i 
its details than the former one at is exemy lifted 
wt Jags 2134, 2435, 2446 and 2437, showin, the 
progress of the spawn of silmon 

Inthe rivers and streams the ova become vivi 
fied during the months of Muchand Apiul accord 
ing to the state of the season) By the end of May 
the water as full of the try from an inch in size 
perlectly formed to the size of a minnow — At first 
they heep in shallow water, but as their strength 
Increases they may be seen in the muddJe of the 
river on sticam, Moving towards the sea The first 
flood o1 ficsh which occuts af this ponod huruies 
them to the mouth of the uve: where for a short 
time they 1cmun in the tideway, and then proceed 
at once tothesea = In June, not a single smolt,’ 
or “smoult, which is the name given to the try is 
to be found in the fresh water 

Ratenning to our pictoral Mlustrations, we may 
observe that, at kig 2434, A shows the cre of the 
natural size affer the vital punciple has been de 
veloped The body of the fish in this stage has a 
pinkish tinge, and the cyes are very laige, B the 
shell of the ovum just burst, and the head of the 
fish protiuding fiom it 

Fig 2435 — C, the state of the ovum eight hours 
after the buising of the sheJl, when the pulsations of 
the heart become visible , D, the shell just thrown off, 
the tail drooping, about a third part of the shell, 
which 1s transparent, 1s fractured by the fish, mm its 
exertions to extricate itself Betore the shell 1s 
broken, the tail envelops the yolk, which 18 seen 
attached to the body of the fish, E, the tail, in a 
short time becomes straight, and the fish more lively , 
the mouth assumes a distinct form, and the lower 
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and pectoral fins, which are quite trangpatent, arein 
motion simultaneously with the action of the heart, 
which beats from sixty to sixty-five times in a 
minute. 

Fig 2436 —F is a magnified representation of C, 
Fig 2435, the fish adhering to the shell, which ts 
partly broken Guepresents E magmfied the heart 
is before the pectoral fins, under the throat. 

Fig 2437 ts a still more enlat ged view of EB, shown g 
the direction im which the blood circulates as seen 
by amuroscope ‘The blood flows from under the 
body o! the fish thiough the blood-vessels, ramified 
along the sides of the back, and 18 then collected 
info the laige vessel which runs along the tiont 
and bottom of the bag, communicating duectly with 
the heat An cqual quantity of ano: some trans- 
pruent matter, circulates with the blood The 
blood 18 drawn by the heart fiom the Jaige vessel 
alluded to, and thrown in regular pulsations into 
the vessels of the head and throat, where it assumes 
adalc¢r colour The rays of the gills ac visible, 
and the fish svon begins to assume a brownish 
colom 

Silmon fry, or smolts, for some time wander about 
the mdes of the steam, where the cunent as ob. 
structed, but as they acquire strength they trust 
the mselves to the mid sticum, play in the pools and 
decp spots, and on the setting iu of the sprang rains 
arc caruicd down to the junction of the aver with 
the salt water where they remain till habituated to 
the novel element imto which they then proceed 
The growth of the smolts or young salmon is very 
rapid especially atta: they have reached the sca 
where food ism abundance = Fry mashed in Apu 
or May as Mi Yancll intorms us, have returned 
by the end of June wayhing from two to three 
pounds and upvards umd a month on two Jater 
they hive been found to weigh as much as six 
pounds — The small sized fish under the waght of 
two pounds are Called § salmon peal ” all above 
that weight  guilee’ Dhese fish hatched in the 
sponge biecd the ti st winter, and for thit purpose 
lefurn fiom the sen to the avers rather earher, as at 
would appear than the adult fish and, though fewer 
ovedre perlected cach egg individually is nearly as 
barre asin the datter The growth of the guilsc duung 
the sccond visit to the sea and for several subse quent 
yousequals af at docs not exceed, that of the first 
your the Sind luunce (Ammodytes Pancca) and 
other fishes ccustitute the food of the salmon when 
ont at ser and that itis voricious feedar may be 
Inferred both from ats rapid meqease of size and ite 
dental arangem nt Di Knox states that) the 
focd of the salinon consists prumapally of the egys 
of various hinds cf cclinodermata ind some of the 
ciusticea and that te ucertam catent the oxcellent 
flivour of its flesh depends on the richness of its 
focd  Silmon when a rivers isc at flies, dike the 
fiont ard have been taken with a minnow tor 
tbat antalss with a worm Mr Yarncll quotes 
the following comme ication to himself from Sir 
WoJardine dated S | Boswells Apnl 15, 1635 — 
‘The fisherman who rents this part of the Iweed, 
fishing with worm onc day Jast week, had his hooks 
and tichle faken away by a fish he put on anew 
set. sand again with worm) oin fen minutes, hooked 
and killed a salmon with lus former hooks and bait 
ino tas mouth = This will either prove extreme 
voricily, or little sensibility cf the parts of the 
mouth To hive offen heud fishermen mention a 
simaiat fact but never before Kucw an instance on 
which Tcoull depend ” 

Jhongh tow simon, perhaps nom = that hannt 
ou coasts and visit our estuaries and rivers cver 
altuun fo thea full growth, or the completion ot 
their natural term of existence (so extensive and 
Incessant is the destruction made amongst then), 
yet enormous ‘1 Gimens have offen bean captured 

In 1839 Mr Yarrcll saw ten different fish varying 
fiom thiuty eiht to forty pounds cach, and a notice 
of one thit wayhed fitty five pounds ay peared in 
the papers Mi Mudie has recorded one of sixty 
pounds Pennant mentions one of seventy four 
pounds Mr Yatrell states that the largest sulmon 
known, as far as he 14 ware Came into the posses 
sion of Mi Groves, the well known fshmonger of 
Bond Street, 1p the season of 1821) It wasatemale, 
of enhty thee pounds short for the ware ht, but ot 
great depth and thickness the flesh was fine in 
colour and of execllent quality Large salmon have 
occasion ly been taken by expert angles with a 
single linc and artificial fly Sir 1. Davy captured 
onc in the Tweed, tbove Yau bridge, alter a severe 
struzzle its weight was about forty-two pounds 
In the Thames, at Shepperton Deeps Mr: G 
Murshall, of Brewer Street, London (Ovtober 4, 
1812), caught and killed a salmon with a single gut, 
without a landing net, that weighed twenty one 
pounds four ounces (See Yarrell ) Mr Lascelles 
(‘ Letters on Sporting’) states that the largest salmon 
he ever knew taken with a fly was in Scotland. at 
weighed fifty four pounds and a half 

hig. 2438 represents the celebrated co Sal- 
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2467.—Bidford Grange 


2444 —Chippeway Indian fishing on the Ice 
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mon-leap on the Bann, the resort ofanglers. Angling 
for salmon is only resorted to asa recreation, and for 
taking fish for private consumption; other modes 
of wholesale capture are adopted for the supply of 
the markets. Of these one is by the stake-net 
(Fig. 2439). The stake-net was first brought into use 


on the Solway about a hundred years since, and was | 
mprovements were | 
afterwards made in its construction, and gradually ; 


| 


termed the raise or rise net. 


it became generals; these nets were introduced on 
the Erith of Tay about the year 1797, and proved so 
advantageous, being efficient both during the flood 
and ebb tide, that double the number of salmon 
were taken than before they were in use. As many 
as five hundred salmon and grilses have been taken 
at one time in # stake-net. Stake-nets are only 
used where the tide is constantly ebbing and flow- 
ing, and are confined within the limits of low-water 
mark, as they are not adapted to the middle of the 
channel. They are fixed by stakes driven into the 
rocky ground; and are visible at several miles dis- 
tance, serving to warn vessels off rocks and shallows, 
both by day and night, the noise made by the 
water rushing through them indicating their vicinity 
when they themselves cannot be distinctly seen. 
Referring to Fig. 2439, we may observe that there 
are two lines of stakes at each end, hung with netting 
in order to obstruct the progress of the fish in their 
passage up the river; these are termed leaders, and 
are intended to conduct the fish into the inner 
court or chamber, within which at one end there 
are smaller chathbers in) which they are taken, 
The court opposed to the flow of the tide only takes 
fish passing up the river with the flood; but as 
animon move backwards and forwards in the tide- 
way, some stake-nets are placed in a reverse direc- 
tion to catch the fish moving down with the ebb. 
The spawned or unclean fish are not caught in the 


atake-nets, nor are the fry, owing to their keeping in 


the middle of the stream ; while the clean fish, ina 
state of vigour, roam at large both through the deep 
and shallow water. We may add that the narrow 
line of stakes begins on the shore at high-water mark ; 
it gradually increases according to the increase of 
depth, the deep line of stakes being at low-water 
mark, 


Fig. 2440 represents the stage-net. which has | 


been greatly superseded by the stake-net; it is 
adapted for the coast or tide way of a river, and 
‘is, hke the latter, stretched between high and low 
water mark. ‘The leader, which terminates at high- 
water mark, is formed of stakes and rough wicker- 
work; the fishermen are stationed on a platform or 
stage above the bag-nets, and see or feel when a 
fish enters one of them, when it ix immediately 
drawn up to the fop of the stage and the fish taken 
out and killed. We may enumerate cobble-nets, 
used in the higher parts of the river, and in pools, 


it 


{ 
| 
i 


above the tidal rise; but as the nets are trailed over 
the fop of the spawning beds, raking them up, this. 


mode ix justly regarded as injurious, Cruives are 


formed by artificial dikes, which act as leaders, cone 


ducting the fish into a trap, or receptacle ino the 
dam-wall, through which the water rushes, and in 
which grating of a peculiar structure prevents the 
exit of the fish. 

Fig. 2441 represents a mode of spearing salmon 
as practised in some parts of Scotland: it: is often 
termed stream-fishing. A dike of loose stones is 
constructed in the river, which acts as a leader to 
fhe fish coming up the stream, directing them to 
the channel nearest the bank; af the end of the 
dike’ there is a hut in which the fisherman waits 
the approach of the salmon, which he strikes with a 
five-pronged instrument. 

Fig. 2442 represents salmon-spearing by torch- 
light. This is an animated mode requiring great 
skill and dexterity. In the long pools of deep clear 
water, nets are placed in various directions; the 
disturbance of the water by the boats, and the glare 
of the lights, terrify the fish, which rush into 
the nets, while those passing within reach are 
speared and killed. A somewhat varied method is 
graphicaily described by Sir Walter Scott, in ‘Guy 
Mannering, and which may, as he says, be called a 
kind of salmon-hunting, The account is as follows: 
— The chace, in which the fish is pursued and 
struck with barbed spears, or a sort of long-shalted 
trident, called a waster, is much practised at the 
mouth of the Esk, and in the other salmon rivers of 
Scotland. The sport is followed by day and night, 
but most commonly in the latter, when the fish are 
discovered by meas of torches or fire-grates filled 
with blazing fragments of tar-barrels, which shed a 
strong, though partial, light upon the water. Upon 
the present occasion the principal party were em- 
barked in a crazy boat, upon a part of the river 
which was enlarged and deepened by the restraint 
of a mill-weir, while others, like the ancient 
Bacchanals in their gambols, ran along the banks, 
brandishing their torches and spears, and pursuing 
the salmon; some of which endeavoured to escape 
up the stream, while others, shrouding themselves 
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under roots of trees, fragments of stones, and large 
rocks, attempted to conceal themselves from the 
researches of the fishermen. These the party in 
the boat detected by the slightest indications; the 
twinkling of a fin, the rising of an air-well, was 
sufficient to point out to these adroit sportsmen in 
what direction to use their weapons.” A hundred 
salmon were often taken during one of these ani- 
mated excursions, and it is added that ‘the best 
were selected for the use of the principal farmers ; 
the others divided among their shepherds, cottars, 
dependants, and others of infenor rank who. at- 
tended. These fish, dred in the turf.smoke of their 
cabins or shealings, formed a savoury addition to 
the mess of potatoes, mixed with onions, which 
were the principal part of their winter food.” Spear- 
ing salmon by torch-light is sometimes practised 
near the mouth of a river, or in one of the lochs, 
when the scene is peculiarly striking, resembling 
those which take place in the north of Europe. 

Fig. 2443 represents the mode of spearing fish b 
the Chippeway Indians on the River Thames, which 
rises in the country between Lakes Ontario and 
Huron, and falls into Lake St. Clair. This manner 
of fishing “requires a dexterity in its management 
which scarcely any but an Indian can achieve. 
Two Indians occupy a canoe in the centre of the 
stream: one poises himself on each edge of the 
vessel in front, the other in a similar way behind: 
each has a fish-spear. The canoe, though probably 
in the centre of a rapid stream, amid rocks, and 
shoals, and eddies, is kept perfectly steady, and in a 
straight course, by occasional thrusts and shoves at 
any object which presents itself,—an overhanging 
or sunken rock, or the broken trunk of a fallen tree. 
The Jabour of keeping the boat steady does not 
interfere with the spearing of the fish, which is 
carried on in silence, and with unceasing attention, 


The fish, as caught, are jerked off the spear into 


the boat; they are afterwards handed over to the 
women, who clean them, and dry them by sus- 
pending them from a stick over a smoky fire. This 
mode of catching fish never fails to attract the 
attention of Europeans, from the dexterity with 
which it is done, and the seeming danger of the 
operation. The Indians rerort to the streams and 
rapids in sprig and autumn, as the fish are then 
running—attempting the passes in shoals.” 

Fig. 24-44 represents the mode of fishing on the 
ice, as practised by the Chippeway Indians. The 
scene is Lake Huron, with the lighthouse on the 
shore in the distance. The fisher or spearman is 
what is termed a British Indian—one oi those 
located near British settlements, and who are under 
the protection of our government, receiving yearly 
allowances in manufactured articles and food, in 
return for having sold their Jands. He is repre- 
sented in the usual costume worn by these Indians, 
and engaged in fishing in the ice. During winter, 
when their supplies of dried flesh and fish are ex- 
hausted, they resort to this uncomfortable and cold 
mode of obtaining food. A hole is broken in the ice 
with a hatchet; a piece of wood carved into the 
shape of a fish, and coloured to resemble one, 
having tin fins and tail, and balanced by a piece of 
Jead in the belly, is suspended in the water by a 
string of gut from a short stick which 1s held in the 
Jett hand, 
spot, when they are steuck by the spear held in the 
right hand, and brought up. When cold frosty 
winds prevail, the Indians frequently erect a tem- 
porary hut of poles and blankets over the hole 
Which they have made in the ice, with an opening 
in the top foadmit the light; this not only protects 
them in some measure from the effects of the cold, 
but also enables them to see the fish more easily, as 
the rays of the sun on the snow dazzle and injure 
the eyes. This kind of hut is represented in the 
engraving. In the distance is a lighthouse on the 
shores of Lake Huron, and to the left are the rapids 
of the St. Clair, unfrozen, with Fort Gratia, belung- 
ing to the United States. Fort Gratia is situated at 
the mouth of the St. Clair, where it issues from Lake 
Turon. : 

The lakes and rivers of North America yield an 
abundance of excellent fish, as well as aquatic wild- 
fowl, The only lake in the great chain of lakes 
which yields such fish as make migratory excursions 
to the sea, salmon, &c., is Lake Ontario—the falls 
of Niagara presenting an effectual barrier to their 
Visiting the other lakes. But the fresh-water stock 
of fish in these Jakes is sufficiently diversified ; 
amongst the favourite sorts are white-fish, particu- 
larly those of the Detroit river, the grey or salmon 
trout, black and rock bass (there are also white 
and striped bass), pickerel, pike, and fresh-water 
herrings. Some of the outlets of the Jake abound 
with sturgeon, but in genera] the flesh of the 
American sturgeon is but little esteemed, A species 
of pike, called the Muskanungee, grows to a large 
nige, and is considered by many an excellent fish. 
In the very small lakes of North America the grey 
or. salmon trout is never found to exceed four or 


(Salmo fario). 


This deception attracts the fish to the » 
since a notice was sent fo the Linnean Society of a 


[Trovy 


five pounds in weight ; in the larger lakes it 
found of ten or twelve pounds; but in the « re: 
lakes” it will sometimes be found of the wach 
of thirty or forty pounds. All the rivers anu il 
streams are stocked with trout of delicious flay our. 


2446.—Tur Trout 


This excellent fish is spread oye, 
the continent, and is common in the British Islands 
It delights in clear and sparkling rivers, y hic, 
have a rapid current, bubbling over stones, sca 
tumbling down weirs and little falls, where the 
picturesque watermill well accords with the atic. 
tive scenery (see Fig. 2447). In such rivers trout 
lurk in the deep pools, in the shadow of large stones 
or under the precipitous. banks during the da 
bestirring themselves towards evening, when the 
eagerly pursue their prey. The trout is abundat 
also in our etream-fed lakes, and those of Scotland 
and Ireland. The great difference in size anq 
colour which this fish displays in different localities 
is very remarkable, and has led to the suspicion that 
it was connected with distinction of Species ; but 
when we take into account the variety in the 
character ofthe water, and the influence which the 
soil and the several strata over which it. passes in 
its course have in producing modifications in its 
quality, connected with the nature and respective 
abundance of food which different rivers atford 
according to the soil and general aspect of the 
country through which they pass, we may perhaps 
account for the diiference of size and colour ex- 
hibited. Still it is by no means impossible that 
distinctions of species as wel] as of mere variety may 
be ascertained, 

In the Wye, the Dove, and Derwent (Derbyshire ,, 
the trout are numerous but small, measuring from 
six to ten inches in Jength on the average; and in 
some inky streams that flow over shale in the hiss 
near Buxton, and are impregnated with iron, we 
have seen numerous trout of small size, and so dark, 
that, by way of distinction, they might be called 
black, while those in the Wye at Bakewell, and in 
the Derwent and Dove, are brightly coloured. Black 
trout occur in Loch Knitehing and also in Loch 
Katrine, the colour being attributed to the drainage 
from the boggy moors. 

There are fine trout-streams in) Hampshire, 
Surrey, Wiltshire, and other counties, and splendid 
trout are caught in the Thames above Hampton; 
we have seen trout from the latter locality from 
nine to eleven pounds weight, but larger have been 
taken, some of the weight of fifteen pounds. These 
noble fish are generally caught by trolling or 
spinning with bleak, gudgeon, or minnows, but they 
will rise at the May-fly. To land one of these trout 
requires no ordinary skill and patience. There are 
some deep pools in the Thames above Oxford where 
tine frout are to be captured—Mr. Yarrell records 
six taken by minnow-spinning, which weighed 
together fifty-four pounds, averaging nine pounds 
each. 

In March, 1835, amale Thames trout, as stated by 
Mr. Yarrell, of the weight of fifteen pounds, was 
taken in a net; its length was thirty inches. In the 
April of the same year a male trout of eleven 
Bava weight was caught in fhe same manner; its 

ength was twenty-eight inches. ‘ A few years 


is to be 


trout that was caught on the [1th of January, 1822, 
ina little stream ten feet wide branching from the 
Avon, at the back of Castle-street, Salisbury: on 
being taken out of the water its weight was found 
to be twenty-five pounds,” 

Various kinds of flies, as May-flies, stone-flies, 
&¢c., the ova of other fishes, the aquatic larvee of 
insects, and small fishes, constitute the food of the 
trout. From experiments which have been made 
by feeding trout placed in’ separate tanks, respec- 
lively on worms, minnows, and dark-coloured water- 
flies, it was found that those fed with worms grew 
slowly and had an emaciated aspect ; those nourished 
with minnows, on which they darted with voracity, 
became much larger ; while those to which flies only 
were given attained in a short.time prodigious di- 
mensions, though the quantity of food swallowed by 
them was nowise so great. 

The breeding season of the trout is generally in 
October, at which period the adult fish ascend the 
river and deposit their spawn in the same manner as 
the salmon; the under jaw of the male becomes 
also elongated and curved upwards. In May the 
trout comes into full season, and then acquires the 
brightest tints and deepest spots, the flesh also being 
of a livelier pink and superior flavour. . This con- 
dition of the fish continues during the- summer, 
vd tg however, on the quantity and quality o! 
the food ; hence in some rivers the fish becomes out 
of season sooner than in others. ; 

In its habits the trout is shy and wary, and the 
angler’s success will depend much‘on the wind, the 
sky, the choice of the fly. and his knowledge of the 
river in which he angles. On these points, how 
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evry, we must refer fo works which piofessedly tieat 
on the subject of angling. 

We may here observe that in Lough Neagh, and 
ather loughs in Treland, a vanety of the trout, called 
the Gallaroo, which attains to a considerable 81Ze, 
;~ found, The internal surface of the stomach of 
one examiued by Mr, Yautell presented an indurated 
cuticle, but the parietes were not thicker than those 
ot other trouts: the teeth are small, but in number 
and situation like those of the ordinary kind. 

Deformed trout with the upper jaw truncated, or 
stunted in growth, and the lower jaw protruding, 
occur an some of the lakes in Wales, and have been 
(ahcn also In & small loch called Lochdow near 
Pitman in Inverness-shire. They are of small size : 
a specimen from Lochdow 1s in the Museum of the 
Zool Soc. 
orn tiout is too well known to need a minute 
detail of form and colowing. ; 


0448,—THE NorTHERN Cuar, on CHaRrR 


Salmo umbla, Linn.). Salmo Alpinus, Pennant ; 
pane Chevalier of the Lake of Geneva. 

When Walton published his‘ Angler’ he stated his 
heliet that the char was only to be found as a Buitish 
fish in Lake Windermere. This, however, 1s not 
conect: It habits many of the lakes of Cumbe- 
Jand, Westmoreland, an Lancashne, as Keswick, 
Ciummock Water, Buttermere, Coniston, &¢.; 1t 15 
also found au many of the lochs of Scotland, a» well 
ay ot Iteland, as Loughs Esk, Egegh, Neagh, Dan, 
& The lakes of the Tyrol are famous for char. 
Speaking of this fish, Sr H. Davy says:— “They 
scnerally haunt deep cool lakes, and are seldom 
found af the surface til late in the autumn.” At 
this penod they will take either fly or minnow, and 
he mentions, as something remarkable, having 
canght a char in summer in one of the beautiful 
sn ll deep lakes of the upper Tyiol, but it was 
whe a cool stream entered from the mountain, and 
the fish did not nse, but swallowed the artificial fly 
under water, 

Cha afford the angle: but little spot, yet the 
fly fisher whipping for trout, which often abound in 
(lc same lakes, occasionally hooks one of the former, 
but it is by no Means & Common oeculrence. 

Except at the spawning season, November and 
Dicember, the cha: never leaves the deep cleat 
water of the lake; at that peiod, however, the 
make thei way up the rivers, pretening those ail 
arocky channel: as an instance in point, Mi. Yar- 
rell remathy that of the two principal feeders of 
Windermere (viz. the Rothay and Brathay), the Ro- 
thay has a sandy bottom, but the channel of the 
Biathay 1s rocky. Before merging into the lake, 
these streams unite, at the western corne: of the 
head of the Jake, and the shoals of char enterny to 
spawn, push their way up both of these rivers, but 
those fish which have ascended the sandy-bedded 
Rothay (a river to which the trout gives the pre- 
ference), finding it unsuitable, invanably retuin, and 
pass up the rocky channel of the [rathay, where 
they deposit their eggs. 

Fig 2149 1epiesents a view of Lake Windermere, 
eclebrated for the beauty of the surrounding scenery 
and the excellence of ifs finny tenants. 

From some cause o1 other, the char, even at the 
bume season of the year, exhibit great differences in 
then tints and the intensity of their colou. ence 
the terms Case Char, Gilt Char, Red Char, and Sil- 
ver Char, which have been applied to the different 
Vanleties. Food, age, or individual vigour may in 
home measure pethaps modify the tints; but after 
all the explanation is not very easy. According to 
M. Jurine, in the Lake of Geneva the females are 
the finest in colour, but Mr. Mascall (in ‘Mag Nat. 
Hist.’ April, 1835) states that in the Lake Enuer- 
ee Cumberland, he found the males of the richest. 
we, 

The char is not a Jarge fish; it seldom exceeds 
twelve or fourteen inches in length, though some 
occasionally attain to eighteen inches, and even two 
leet. As a delicacy for the table, it i» undoubtedly 
one of the first ot fresh-water fish, combining the 
flavour of the trout with that of the mullet. From 
4’ colespondent to the ‘Penny Magazine,’ (Apu 
“5, 1840,) experienced in chai-fishing, and a lover 
Of the beauties of scenery, no less than of the angle, 
we quote the following :— 

“On account of these interesting and valuable 
fish, some sections of both Windermere and Comston 
lakes rent pretty high a» fishenes; and although 
they do not yield any grea quantities, the price 
' vse fish command in the mackat commonly remu- 
nerates, in a moderate degree, the persons employed 
11 the fisheries. The common size of the Winder- 
hiere char certainly does not, on the average, equal 
lalla pound each: some few are caught that weigh 
& pound, or something more; but, probably, six 
ounces would be nearer the average weight of those 
that are annually taken. On account of their small 

size, it will at once appear obvious that they are not 
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in the ordinary way, that is boiled.—neither are the 

commonly broiled or dressed ag a pan fish, and, 
when they are so, they are scaicely, if at all, supe- 
rior to good trout. ey possess a flavour, how- 
ever, that connoisseurs seem greatly to admue; and 
the flesh when dieged has a uch and inviting ap- 
pearance, bemg beautifully flaky, and of a deep 
olange tinge. But the general way of dressing these 
fish is that of potting—that is, seasoning them with 
certain condiments after they have been stewed and 
the hones taken out, and afterwards placing them in 
courses in shallow pots (hence potting), of seven, 
eight, or nine inches in diameter, and pouring the 





are well covered, and thus secured fiom the action 
of the air, They are so highly seasoned, that with 
this simple covering of butter, the pots containmg 
the char may be sent to any part of the kingdom, 
and the fish will remain untainted for some months, 
This enables the peisons connected with the char 
fisheries to send them to the best markets, our lux- 
unlous metropolis being undoubtedly at the head of 
the list. They are usually sold in hall-guinea and 
guinea pots. 

“ Disavewing all malice or ill-will towards the char- 

otters of Bowness, Ambleside, Comston, and others 
in the vicinity of those Jakes where this profitable 
business is cared on, I cannot abstain fiom stating 
that which I hnow to be an undemable fact, namely, 
that in many cases a smalle: quantity of char ds 
mixed with a larger quantity of trout, or some other 
inferior fish, and the adulterated pots then sold as 
genuine chai. This is only, it is wged, a common 
tuch with most manulactuters, and not considered 
any serous Imposition to substitute a few nice plump 
flout in the place of as many char An acquaint- 
ance of mine, who resided on the banks of Winder- 
mere, and who possessed opportunities of aseci- 
taining the produce of the fisheies in real char, as 
well as the quantities exported trom thence, in pots 
alone, amused himself with making calculations, 
and the result was, that he found nearly thiee times 
the quanuty exported that were actually caught. 

“Except mm the spawning season, the common 
haunts of these fish are in the clear and deep water, 
and the usual way of taking them is mn sunken nets, 
or {rammels, as they me called, which are turmished 
with batt to allure the fish, and wlich sometimes 
remain set for several days belure any of them ae 
enticed into the snare. Then haunts are generally 
badly calculated for employing diag nets, on account 
of the rocky nature of those Jakes 11 has already 
been stated that these fish do nut afford the anglu 
much amusement, neveitheless they ae now angled 
for far more than they formeily were. An expat 
angler, however, may think himsell fortunate af he 
succeed in killing more than a dozen dung the 
day. They are occasionally allured to the surface 
by a tempting artificial fly, but trolling with a 
small minnow several feet below the surface is a 
more likely mode of not being forced to leave the 
fishing ground with an entnely empty fishing- 
bashet. 

“In its shape this fish approaches that perfect 
syminetiy for which many of the Salmo species are 
bo very temathable, not differmg maternally trom 
the common trout, though, perhaps, a little more 
blender and tapering than a trout thatas plump and 
well fed. The colowt of the 1¢d cha:r—tor there 1s 
another vanety called case char, and the fishermen 
would make out a third, which they call galt char— 
may be described as follows The head terminates 
iniather a blunt point, the under jaw scarcely at all 
projecting, ‘Lhe pupil of the eye is black, mm a sil- 
vel WLS, aareounded with a cucle of gold. The body 
is covered with very minute scales. The dorsal fin, 
which 1s yellow, 1s marked with a few dak spots, 
the bach is dark with a peculaily beautiiul gieen- 
ish cast, shading mto the most delicate winte on the 
lower parts, and tinted with a bluish-likhe hue that is 
difficult to describe. Al the fins, except the dorsal, 
are reddish ; and dusting the season of spawning, the 
belly for the most part becomes as red as the fins. 
The body all over is sprinkled with pale pputs, ul a 
considerable size tor so small a fish.’ 

The Welsh Char, or Toigoch (ied-belly ), found in 
Lyn Cawellyn, and a piece of wate: near Barmouth 
in Menonethshiue, called * Coss-y-gedawl,” 1» a div- 
tinct species ; it is a deeper and shoite: fish with 
a laiger eye and teeth and move ample fips than the 
Windermere species. It is desciibed and figured 
by Donovan, and also by Mr. Yasrell under the title 
of Salmo savelinus. 


2450.—THe Great Grey Trout 


(Salmo feroz). Wake Trout, Salmo lacustris, Ber- 
kenhout, 
This noble species, which according to M. Agassiz 
differs from any of the large Continental species, 18 
a native of many of the larger and deeper lakes of 
Scotland and Ireland. It occurs in Loch Awe, 
Loch Laggan, Lochs Shin, Loyal, and Assynt, in 


Well adapted for being dressed and brought to table, | Lough Neagh, 1n Ireland, where it w called Bud- 


finest melted fresh butter over the fish until they 
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dagh, and in Ullswater Lake in Cumberland. Dr. 
Heysham records tt in his catalogue of Cumberland 
animals, and observes that some specrmens have 
been found to weigh between fifty and sixty pounds 
It 18 probably the trout mentioned by the Rev, 
Mr. Lowe, in his ‘Fauna Orcadensis, as occurring 
in the Oukneys and Shetlands, and weighing thity- 
s1X pounds and upwaids, We have seen specimens 
from Lough Neagh thuty-five inches long; they 
were exhibited af the Zool. Suc., June 9, 1835, by 
Mr, Thompson, and are alluded to by Mr. Yarrell, 
This species roves about indiscriminately, and feeds 
almost entirely upon the smaller fish. By persone re- 
siding on the banks of the lakes which they inhabit, 
numbers are often taken by mght-lnes, “ tew rising 
at the artificial fly, but they may be always taken 
by strong trolling tackle baited with a small trout ; 
they are extremely voracious, and having seized the 
bart, will allow themselves to be dragged by the 
teeth for foity or fifty yards, and when accidental] 
freed, will immediately again seize it.” Young fi» 
will mse freely at the fly. This species seldom ven- 
tures either up or down any af the streams con- 
nected with the lakes, 1t spawns in September. 


2451.—THE Smx.r 


( Osmnerus esperlanus). Sparling and Spnuimg, Pie 
vincial, 

In the genus Osmerus the body » elongated and 
covered with small scales, there are two dorsel 
fins; the first with rays, the second fleshy without 
hayes. The vential fins ae placed ina vertical line 
under the common cement of the dormal fin, teeth 
on the Jaws, and tongue long and shaip, two div. 
tinct rows on each palatal bone, none on the vomer,. 
Bianchiostegous rays eight. 

The true smelt seems to be confined as a British 
fish to the eastern and western Coasts of out island, 
is place along the southein coast being vccued 
by the Atherme, or Sand-smelt’ Atherina Presbyter, 
Cuv ), which is very plentiful, of exccent quality, 
and with a slight ce of Gucumbeis, it is one of 
the Mugilidae (Acanthoptery ya). 

Like the salmon, the smelt visits the rivers, which 
inhabits from August to May, if spawns in Maich 
or April, after which the shoals retuin to the sea. 
In the month of August, the young fry may be seen 
inthe mouths of rivers, swimming near the eutace, 
ascending and descending with the tide, at this pe~ 
nod the adults arc making then way up the riven. 
}ormeily these fish abounded at the proper season 
In the ‘Thames fiom Wandswoith to Hammeismith, 
but at present, owing to the state of the water, none 
advance so high as London. ‘The Medway p> oduces 
smelts of excellent quahty The peculiar odow ef 
this fish, resembling that of a cucumber, 1s well 
known, it i very powesfal when the fish 1s just 
taken from the water, but a few days’ exposwe to 
the au greatly dimnushes or even destioys it, and 
the dehcate flavour of the flesh is Jost. During the 
present scason, 18d, smelts have been very abund- 
antin the London market 

Ex penments secan to prove that the smelt wal) not 
only ine but thive and multiply in the fresh water 
of ponds or Jakes  Culenel Meynel, of Yarm in 
Yorkshire, intioduced smclts into a fiesh-water pond 
of about thiee acres, having no communication with 
thesca, here theyremaimed for fou years,and greatly 
multiplied, they were not affected by the tieezing 
ova of the pond, though the ice was sufheiently 
stiong to admit of skating, and when at last the 
pond was diawn, they proved to be equal in size and 
flavour to the finest which had enjoyed them natu- 
ral range. 

The smelt isa voracious little fish , it devours young 
fiy, and smal] crustacea, as sliimps and moliushe. 
In the ‘Thames and Medway this fish is taken by 
means of small meshed nets, from the 28th of Au- 
gust {11] Good-Fiiday Along the eastern coast, and 
especially Lincolnshire, numbers ae taken im pshal- 
low bays. They oecur in the Swale in Essen, 

The smelt as sven in the shops is seldom above 
bIx Or seven Inches in Jength, occasionally speci- 
Mens of fen or cleven inches occur, and Pennant 
mentions one which measured thuteen mches long, 
and weighed ight ounces. 

The back of the smelt 1s of a pale greyish green 
passing on the sides into slvery white, which 1s 
the colour of the gill-covers and under parts. 

Figs. 2452 to 2460.— Vanous species of caddis 
worms, the Jaivuw, Phiyganess, enclosed in cases, 
sume composed of leaves, sume of little pebbles and 
shells, some of straws, some ol grains of pand aggiu- 
tinated together. ‘These caddis worms are the fa- 
voutte food of many of the ireshwater fishes, and 
ae killing baits. 

Betore concluding our outhne cf the Salmoniday, 
we may obseive that, as respects the genus Salmo 
gieat difficulty exists im disciiminating between 
many of the species, especially when young. 

The Parr or Samlet has been and still i» in some 

laces regarded as the young of the salmon. Mr, 
Varrell says, “ The trv of the different species of 
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245)).—Groat Grey Trout, 
2450, 2460. 2458 
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246]. —Salmon-tishing, on Lake Sstrand, Norway. 
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Salmonidm ‘are aven now. probe 
only to a few persons; their 


:@urately known ‘only to 
similarity, when very small, frequen 
ceived even those who have lived the greater part 
of their Jives on the Salmon river banks, that the fry 
marked by them in their experiments have been 
retaken as Grilse, Bull-trout, Salmon-trout, and 
river-trout.” 

‘The species of the genus Salmo, described as 
British by Mr. Yarrell, are—the Salmon (S. satar), 
the Bul!-Trout (8. eriox), the Salmon-Trout (S. 
trutta), the Parr or Samlet (S. salmulus), the Com- 
mon Trout (S. tario), the Great Grey Trout (8. ferox), 


the Northern Charr (8, umbla), and the Welsh | 


Charr (8. savelinus). The other Salmonid@ are the 
Smelt (Osmerus esperlanus), the Grayling (Thymal- 
lus vulgaris), the Gwyniad (Coregonus fera?), the 
Vendace (Coregonus, Willughbii), and the Argentine 
(Scopelus, Humboldtii). . 

Fig. 2461 represents a Salmon Fishery on the 
Sistrand fiord (or loch), in Norway. 

The Norwegian salmon, which are large and of 
excellent quality, are caught in various ways. One 
of their methods deserves a description, and seems 
to be very effective. In descending one of the 
Jongest and most picturesque of the fiords (Sés- 
trand fiord), Mr. Twining’s attention was caught by 
a number of small barrels floating on the surface of 
the water. “These barrels,” he says, “at a short 
distance from each other, were secured each by a 
thin rope or cord, and all these cords were joined to- 
gether at the end of @ high scaffold that projected 
over the fiord: it was a sort of platform, long and 
narrow, one end of which rested on the bank, while 
the other, at a slight angle of clevation, was sup- 
ported by long poles on the edge of a rock that ad- 
vanced into the water. It was not long before I saw 
the head and arm of a man, whose body was con- 
cealed behind # sort of screen, made of planks, at 
the end ofthe platform. Although he did not make 
the Jeast motion, he appeared very much occupied, 
and was evidently not perched on that. frail obser- 
vatory for motives of mere curiosity. My boatman 
explained the enigma by telling me that he was fish- 
ing forsulmon. A large net is suspended horizontally 
under the barrels, and the extreme transparency of 
the water of the fiord permits the fisherman to see 
all the fish that swim init. When ashoal of sal- 
Bion passes over his net, he rapidly draws ey in one 
elue all the cords attached to the different barrels : 
‘the barrels thus close together at one point,--the 
net is shut, and all the fish in it are taken.  Al- 
though the fiords abound with fish, as do also 
the mountain-streams that discharge themselves 
into them, it appears that these men offen he in 
ambush the best part of a day without faking any- 
thing,—but one fortunate capture is an ample re- 
ward.””* 
~ On the rivers and streams there is a very simple 
method of taking salmon in large quantities. They 
either make artificial embankments, or avail them- 
selves of ledges of rocks that divide the stream into 
several narrow channels, On each of these chan- 
nels they place two sluices, the one above and the 
other below, in such a manner that they can be 
Opened and shut at pleasure. The fish, having 
once entered these locks, are prevented from pro- 
ceeding or returning, and, the water being let off, 
they are taken by the hand without any trouble. 
The method is also common in Sweden, where, on 
the river Deje, they often thus take from five to 
eight hundred salmon in a single day. The greater 
part of the salmon caught in the flords are salted 
and exported, but many of the fish are sold fresh 
in the neighbouring country at the rate of about 
an English penny the pound. Angling seems too 
slow an operation for the Norwefians ; but several 
English gentlemen, who of late years have been 
attracted by the romantic beauty of the country 
and the love of fishing, have found excellent. sport 
in that way, particularly on the fiord where Dron- 
theim is situated, and in the streams leading to it, 
which abound with salmon, salmon-trout, and other 
species. 

Before proceeding to the next family, we venture 
to introduce the portraiture of a fisherman of the 
olden time, one famous for his skill in the gentle 
eraft, right eloquent in the commendation of the 
art whieh he loved so well, and happy in the eluci- 
‘dation of itsdetails. It isthe portraiture of ‘ one 
well known and as well beloved of all good men,’’— 
of no Jess a personage than honest Izaak Walton 
himeelf, ‘“‘ the father of angling,” dressed as he was 
wont when he left the noise and bustle of London, 
and betook himself to the banks of the Lea, amidst 
the tranquil] scenery of the fresh green fields, there 
to watch his trembling quill, and listen the while to 
the milkmaid’s artigss song, or muse upon the beau- 
ties of nature, keenly alive to her ever-varying 
charms. (See page 165, Fig. 2462.) 

It was in 1653 that he ee ‘The Complete 
Angler, or Contemplative Man’s Recreation,’ a work 

®  Veyage en Norwiye ot en Sutde,’ par Henri Twining, 


‘has so frequently de- 






ac-} Which, to use the 





eat | ** whether considered: as «treatise on the ait 
a angling, or as beautiful pastoral, abounding ‘in’ 
exquisite descriptions of rural scenery, in sentiments. 


of the purest morality, and in an unaffected love of 
has long been ranked 
among the most popular composition” in our lan- 


the.Creator and his works, 


uage.” Jzaak Walton was born at 8: .fford, on the 
Sth of August, 1593, and died at Winchester on the 
15th of December, 1683. His remains lie in Win- 


. chester Cethedral. 


Family CLUPEID A: (PILCHARDS, HER- 
RINGS, &c.). 


2463.—Tus PircHarD 
(Clupea Pilchardus). Gipsey Herring, in Scot- 


land. , 

In the genus Clupea the body is compressed, 
the scales are large, thin, and deciduous, the teeth 
minute or wanting. The dorsal fin is single; the 
line of the abdomen forms a sharp keel-like edge, 
which in some species-is serrated. Branchiostegous 
rays eight. 

The pilchard bears a strong resemblance to the 
herring, but, instead of being found on every part 
of the coasts of Britain, like that fish, its geo- 
graphical distribution is exceedingly limited, and in 
this country it is only found in any great numbers 
on the shores of Devon and Cornwall, chiefly from 
Dartmouth to Padstow, round the Land's End. It 
requires a warmer and more genial latitude than 
the herring, and, though occasionally taken at Yar- 
mouth, and as far north as Dublin and Belfast, yet 
these are only individuals separated by accident from 
the great shoal. 

Pilchards frequent the French coasts, as well 
as those uf Spain, but not in great numbers ; the 
French fish for them in the Bay of Biscay, attract- 
ing them to their nets by throwing overboard large 
quantities of the salted row of fishes, of which they 
are very fond. On the southern coast of Jreland 
Jarge shoals sometimes make their appearance, and 
about seventy years ago a tolerably productive 
fishery was there carried on. 

The south-western coast of England, ‘stretching 
further south than any other part of the United 
Kingdom, is, however, their most favoured haunt ; 
and individuals are there to be found at all seasons 
of the year. If the causes which regulate their 
movements were perfectly understood, there can 
be no doubt. but that their habits would be found 
directed by as wonderful a degree of instinct as 
that which governs other portions of the unreason- 
ing creation, with whose history we are better ac- 
quainted. Mr. Yarrell, in his interesting account 
of the pilchard (vol. ii. p. 96), says—‘In January 
they keep near the bottom, and are chiefly seen in 
the stomachs of ravenous fishes; in March they 
sometimes assemble in schulls (shoals), and thou- 
sands of hogsheads have in some years been taken 
in seans, but this union is only partial and not per- 
manent ; and it is not until July that they regularly 
and permanently congregate so as to be sought 
alter by the fishermen.” ‘The pilehard sometimes 
spawns in May, but the usual season is October. 
Pennant stated that their winter retreat was the 
same as the herring, and that the same impulses 
bronght them from thence to our shores; but it is 
now clear that their migration consists merely of a 
change from the deep sea to the shore, and again 
from the shore to the deep adjacent sea. Their 
course generally appears to be from the west, but, 
like the herring, the pilchard is very uncertain in 
its movements. Dr. Forbes* says,—* Both the 
period of their arrival and departure, and also the 
course they take, are uncertain, and have varied 
greatly in different years, Fifty or sixty years 
since they remained on the coasts till Christmas, 
and the fishermen were engaged in their capture 
five or x months, but now the season does not last 
more than two or three months. Some years ago, 
indeed, they either did not appear at all on the 
Cornish coast, or only for a few weeks, or even 
days. In former years they also appeared first on 
the northern coasts of Cornwall, towards the east, 
from whence they proceeded westward round the 
Land's End, and then eastward along the southern 
coasts, Lately, however, they have on some oc- 
casions scarcely touched on the northern coasts, 
but have made their first appearance on the eastern 

parts of the south coast.” ‘The pilehard measures 


| from nine to eleven inches in length; it contains 


more oleaginous matter than the herring; the body 


| is thicker and rounder, and less compressed; the 


under jaw shorter; the scales larger, and forming a 
closer texture than those of the herring, which drop 
off and are smaller and thinner; the line of the 


abdomen smooth. The upper part of the pilchard 


isa bluish green; the belly a silvery white; head 

paper tha yellow ;' tail dysky.. The pitchard 

is nocteeth, in which respect it differs from the 
© * Medieal Topography of the Land's End, 3688, 
















part, whereas in the he 








more backwards than the centre, the fish on bei 
taken up by it will not remain “equipoieed, ‘but the | 


‘head drops downwards, cae 

The stations of the pilchard fishery are gt 
on the northern coast of Cornwall; Mount’s Bp 
on the southern coast; thence eastward at St! 
Mawes, at Mevagissey, and to the coasts of Deyon 
There are two modes of fishing, one with seang ba 
the other with drift-nets. The former requires. 
considerable capital : about eighteen men are at | 
ployed in conducting the operations of a singe 
“concern,” and three boats are necessary ; while 
the drift-nets are managed by from four to six ae 
in a single boat. The sean-fishery is carried on 
near the shore, the drift-fishery further at sea: and 
while the former supplies the foreign demand the 
latter is chiefly engaged in providing for the imme 
diate ss Ha of the home market, as from the 
manner in which the fish are taken they are not 
so well adapted for curing as those caught by the 
seans, : 

The nets used in the sean-fishery are, a stop-sean 
with lead weights at the bottom, and corks at the 
top to keep it floating, which costs between 3007 
and 4002, being about a quarter of a mile in length 
and nearly 100 feet in depth ; and atuck-sean, which 
is made with a hollow in the middle, is one-half the 
size in length, and eighteen feet deeper than the 
larger net: it costs about 1002, Two boats, of about 
fifteen tons each, are used, in one of which the stop. 
sean is carried; the other, which carries the tuck. 
sean, is required to assist in enclosing the fish, and ig 
called the “ volyer,” supposed to be a corruption of 
‘follower ;”’ the smaller boat, of from two to four 
tons’ burthen, is used to carry the men to and from - 
the shore, besides being useful when the men are 
engaged with the nets; it is called a “ lurker,” and 
the crew consists of the master-seaner with three of 
the men, while the remainder are equally divided 
between the other two boats. The most favourable 
place for the sean-fishing is a fine sandy bay. The 
fishermen commence their Jabours towards evening, 
proceeding at that time to the place which the fil 
may be expected to visit, and there they cast an- 
chor. Should a shoal make its appearance, the 
master-seaner and his men are snatantly on the alert 
in order to ascertain the extent of the shoal, and 
the nature of the ground over which it is passing. 
As soon as the shoal is within the depth of the 
sean, the boat containing ‘it is rowed round, and 
when they have reached the proper place the three 
men whuse business it is to attend to the net heave 
it out with the greatest despatch. This great body 
of net, rope, corks, and lead, is thrown into the 
sea in Jess than five minntes. During the whole 
of these proceedings the movements of the fisher- 
men are directed by signs from the master-seaner 
in the lurker, as the pilchard is easily alarmed. 
We learn from Mr. Yarrell]’s work that “ The sean 
at first forms a curved line across the course of the 
fish ; and while the two larger boats are employed 
in warping the ends together, the lurker’s station 1s 
in the openings, where, by dashing the water, the 
fish are kept away from the only place of escape. 
When the sean is closed and the ends are Jaid to- 
gether, if the body of the fish be great, and the 
sea or tide strong, the net is secured by heavy grap- 
nels, which are attached to the head-ropes by haw- 
sers. When the evening has closed in, and the tide 
is low, they proceed to take up the fish. For this 
purpose, leaving the stop-sean as before, the volyer 
passes within it, and lays the tuck-sean round it on 
the inner side; it is then drawn together so as gra- 
dually to contract the limits of the fish, and raise 
them from the bottom. When disturbed they be- 
come exceedingly agitated; and so great is the 
force derived from their numbers and fear, that the 
utmost caution is used lest the net should either 
sink or be burst. When the tuck sean is thus gra- 
dually contracting, and the boats surround it, stones 
suspended from ropes, called minnies, are fre- 
peatedly plunged into the water at that part where 
escape alone is practicable, until the fish then to 
be taken are supported in the hollow or bunt of the 
sean.” 

It is stated that it is not more difficult to take a 
thousand hogsheads of fish than to take a single 
hogshead; and as the movements of a large body 
are slower than a smaller, the difficulty is probably 
Jess. Instances have occurred in which two thou- 
sand hogsheads, or about five million fish, have 
‘been caught at once: but when’a very large num- 
ber are caught, only so many are taken out of the 
net at one time as the boats can conyeniently carry, 
and a week or ten days may elapse before the whole 
are secured. By this arrangement the proceso 
salting or curing is properly performed; whereas, 
if the whole were compelled to be brought on shore 


Ives, 


| at once, many would be spoiled, from the imppe 
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ad two men wu ge 
into the boat, - 

paneer the usual distance from the coast, as.at 
Mount’s Bay (wee Fig. 2464, Pilchard Fishing in 
Mount’s Bay), the fish are conveyed to the shore 
:, amall sloops of a few tons burthen. In ordinary 
pe as it ia conveyed by the sean boats, At St. Ives 
“a +s are employed, though at all the other stations 
168 have been discontinued. The huers, accord- 
7 y to Mr. Yarrell, are “ men posted on elevated 
situations near the sea, who by various concerted 
. nals, made with a bunch of furze in each hand, 
firect the fishermen how best to surround a schull of 
ash.” They perform the part which is now assigned 
to the master-seanerin the lurker. In some seasons 
there are what is called the first and second catch; 
the latter being at a period when the season has in 
other years generally terminated. 

The fishing by drift or driving nets is generally 
carried on in common fishing-boats, manned by four 
men and a boy. These boats have generally either 
lug-sails or sprit-sails ; and there are often as many 
as twenty nets to each boat, the whole of which 
being joined together extend three-fourths of a mile 
in fength, though they may be much shorter,—the 
excellence and superiority of the tackle depending 
upon the extent of the fisherman’s capital. 

The fish, on being brought to the shore, are at 
once taken to the cellars or store-houses, where they 
are salted and ranged in heaps, from five to six feet 
in height, and in some instances ten or twelve feet 
wide. After remaining in this state for five or six 
days, they are packed into hogsheads. By the ap- 

lication of a powerful lever at the top of the hogs- 
read, the oil is extracted, and runs out of the casks 
through holes made for the purpose. The pressing 
continues for about a fortnight. ‘The refuse salt, 
which is mixed with the scales and blood of the 
fish, is sold as manure to the farmers, and is applied 
with great advantage to the land. It is estimated 
that the refuse of each pilchard will manure one 
square foot of land. 

It is computed that forty-eight hogsheads of pil- 
chards will yield two hundred and fifty-two gallons 
of oil. In 1801 a tun of this oil was worth from 
901. to 25/., but is now of much less value. Five 
bushels of salt, of eighty-four pounds each, are re- 
quired in curing one hogshead of pilchards, which 
contains about three thousand fish, and weighs be- 
tween five and six hundredweight. A stock of 
three thousand bushels is the average consumption 
of salt by a single sean in a favourable season. 


9165.—Tr Hrrine 


(Clupea Harengus). Contrary to the opinion of 
Pennant and other naturalists, the herring is a resi- 
dent in the deep water all round our coast, and only 
approaches the shores for the purpose of depositing 
its spawn, which accomplished, it returns to the 
deep. Pennant, however, describes the shoals as 
making the Aretic circle their winter rendezvous ; 
and on their return he says they first make their 
appearance off the Shetland Isles in April and May ; 
but these, he adds, “are only forerunners of the grand 
shoal which comes in June; and their appearance 
is marked by certain signs, by the numbers of birds, 
such as gannets and others, which follow to prey on 
them: but when the main body approaches, its 
breadth and depth are such as to alter the very ap- 
pearance of the ocean. It is divided into distinct 
columns of five or six miles in Jength, and three or 
four in breadth, and they drive the water before 
them with a kind of rippling; sometimes they 


Sad aE 


sink for the space of ten or fifteen minutes, then | 


rise again to the surface, and in bright weather 
reflect a variety of splendid colours. The first 
check this army meets in its march southward is 
from the Shetland Isles, which divide it into two 
parts. One wing takes to the east, the other to the 
western shores of Great Britain, and fill every bay 
and: creek with their numbers. Others pass on 
towards Yarmouth, the great and ancient mart of 
herrings ; they then pass through the British Chan- 
Nel,and after that ina manner disappear. Those 
Which take to the west, after offering themselves 
to the Hebrides, where the great stationary fishery 
18, proceed towards the north of Ireland, where they 
Meet with a second interruption, and are obliged to 
make a second division, ‘The one takes to the 
Western side, and ia scarce perceived, being soon 
lost in the immensity of the Atlantic; but the 
other, which passes into the Irish Sea, rejoices and 
feeds the inhabitants of most of the coasts that 
order on it.” ? 

Now so far from this migration to and from the 
etic circle taking place, it would appear that the 
erring has never been seen by voyagers or whale- 

fishers in those high northern latitudes. On the 
southern coast of Greenland “ some few of the large 
tort of herrings are taken,” says Crantz, and he pre- 


viously states that the Angmarset, a small herring 


Vou. | 


“When the fishery is carried 








found. by 


No great shoals.of the common herring, however, 
have been observed. . If this fish does not make the 
Arctic circle its asylum, ao on the other hand it 
never visits the warmer latitudes, nor farther south 
than the adjacent parts of the coast of France. 
The extent of its migratory movements then is 
very limited: from the shore to the deep sea, and 
from the deep sea to the shore. The common her- 
ring spawns in October or the beginning of No- 
vember; and two or three months previous to this, 
generally in the middle of July, when the fish are 
in high condition, the shoals collect off various 
parts. of our coast, at which period the fishery, of 
such national importance, is carried on; after spawn- 
ing the shoals depart, but young herrings, which, 
unlike the salmon, do not mature their roe for the 
first year, abound in the shallows around our coast 
throughout the winter, and during the whole of the 
summer, and are often caught in small meshed nets 
used for taking sprats, atherine, and other fishes. 

It is a remarkable circumstance in the history of 
the herring, that the shoals are extremely capricious 
with respect to the localities they visit, and that too 
without any accountable reason. For years the 
will resort by myriads 10 a given station, which wall 
then be deserted, and some portion of a coast where 
they have previously been extremely rare will be- 
come thronged with countless multitudes. There 
is scarcely a fishing station, says Mr. Yarrell, round 
the British Islands that has not experienced in the 
Visits of this fish the greatest variations, both as to 
time and quantity. These frequent changes of their 
haunts have led to many speculations. “ Ordinary 
philosophy,” says Dr. McCulloch, “is never satisfied 
unless it can find a solution for everything, and is 
satisfied for this reason with imaginary ones. ‘Thus 
in Long Island, one of the Hebrides (a great fishing 
station in the time of Charles the First), it was as- 
serted that the fish had been driven away by the 
manufacture of kelp; some imaginary coincidence 
having been found between their eee Hee and 
the establishment of that business, But the kelp 
fires did not drive them away from other shores, 
which they frequent and abandon indifferently with- 
out regard to this work. It has been a still more 


. favourite and popular fancy that they were driven 


away by the firing of guns, and hence this is not 
allowed during the fishing season. A gun has 
scarcely been fired in the Western Islands or on the 
west cuast since the days of Cromwell, yet they 
have changed their places many times in that in- 
terval, Ina similar manner, and with equal truth, 
it was said they had been driven from the Baltic 
by the battle of Copenhagen. It is amusing fo see 
how old theories are revived. This is a very an- 
cient Highland hypothesis, with the necessary modi- 
fication. Before the days of gunpowder the High- 
landers held that they quitted the coasts where 
blood had been shed; and thus ancient philosophy 
is renovated. Steam-boats are now supposed to be 
the culprits, since a reason must be found; to prove 
their effect, Loch Fyne, visited by asteam-boat daily, 
is now their favourite haunt, and they have deserted 
other Jochs where steam-boats have never yet 
smoked.” Mr. Yarrell gives a ludicrous example 
of one reason why herrings desert an old station; 
his words are,—'¢ A member of the House of Com- 
mons during the sessions of 1835, in a debate on 
the tythe bill, stated that a clergyman having at- 
tained a living on the coast of Ireland, signified his 
intention of taking the tythe of fish, which was, 
however, considered to be so utterly repugnant to 
their privileges and feelings, that not a single her- 
ring had ever since visited that part of the shore.” 
The food of the herring consists of small crustacea 
and fishes; and it would appear that they do not 
spare the young of their own race, for Dr. Neill 
found five young herrings in the stomach of a large 
female. They have been caught by anglers with an 
artificial fly, and the fishermen have not untrequently 
taken them with lines, the hooks having been baited 
with limpets. It is doubtless to the quality and 
supply of food which different stations present, that 
the superiority of the herrings of one place to those 
of another is to be attributed. Mr. Jesse, in his 
‘Gleanings in Natural History,’ states that the her- 
rings of Cardigan Bay are much superior to those 
taken at Swansea, Abundance of nutritive food, 
we may readily suppose, will tend to the develop- 
ment of the roe; and shoals that have luxuriated 


on a perpetual feast are perhaps those which ap- 


ear the soonest on our coasts. At all events the 
herina season is not at precisely the same time in 


every place.’ For example, on the western coast of 


Scotland the fishery has sometimes terminated be- 


fore that on the eastern coast has commenced ; it 


has sometimes in a southern part of the coast than 
farther north, and on the western coast of the county 
of Cork before any other part of the United King- 
dom. These facts, moreover, militate against the 


Johw Franklin on the shore of the Polar basin. 


Il net, | Greenlanders, and this species was found 
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The herring dies 


from the width of the gill-openings. But it is to 


ult: 


: almost the instant that it 1staken a 
| out of the water, and this in some measure results 


be observed that “those fish which swim near the . 


surface of the water, have a high standard of respi- 
ration, @ low degree of muscular irritability, and 
great necessity for oxygen, die soon—almost imme- 
diately—when taken out of water, and haveflesh prone 
to rapid decomposition: mackerel, salmon, trout,and 
herrings are examples. On the contrary those fish 
that live near the bottom of the water have a low 
standard of respiration, a high degree of muscular 
ey and Jess necessity for oxygen; they sus- 
tain life long after they are taken out of the water. 
and their flesh remains good for several days: carp, 
tench, eels, the different sorts of skate, and all the 
flatfish may be quoted” (Yarrell). 

The destruction made by man, by gannets, and 
other water-birds, and by larger fishes, amongst the 
shoals of herrings, is almost incalculable; yet their 
numbers appear undiminished, myriads supplying 
the places of the myriads destroyed. The roe of 
the herring weighs four hundred and eight grains, 
and is composed of eggs varying in number from 
three to four thousand. ‘Thus it is then that this 


fish, by the economy of a wise Providence, yields: to 


man a never-failing supply, the balance 
loss and increase being duly maintained. 
As we have said, the herring fishery is only carried 
on during spawning season, or rather before it, 
when the fish are in the highest perfection. The 


etween 


| Yarmouth herring fishery commences about the 


' middle of September, but the season varies at dif- 


! 


ferent parts of the coast. 
| land the early herring fishery commences in June; 


: 
| 
| 


On the coast of Suther- 


the late fishery about the middle of July, and con- 
linues until September. On the coast of Cromarty 
Jarge shoals appear as early as the month of May. 
The great objeot is to obtain a supply for the 
purpose of curing, although, in the early part of 
the season, large numbers of fresh herrings are 
brought to the London market from Yarmouth; and 
the consumption at Norwich and other places, 
which are not at a great distance from the coast, is 
algo considerable. The fish are sometimes so rich 
in the early part of the season as to be unfit for 
curing, and on this account they are brought into 
the market for immediate consumption. The 
spawning season being over by the end of October 
or the beginning of November, the fishing terminates, 
as the herrings are then in a poor and exhausted 
condifion. ' 

The size of the boat used in the herring fisher 
depends upon the distance from the shore at which 
the fishery is intended to be carried on, and also as 
to whether the intention be to cure red herrings or 
white herrings. As red herrings must be cured on 
shore, while. white-herrings require only to be salted 
and put info barrel, those who are engaged in the 
red-herring trade find it, convenient to keep within 
a certain distance of the coast. The white herin 8 
may be cured on board the vessel; and as the 
fishermen may go oul to sea wherever the fish are 
to be found, this 1s called a deep-sea fishery, and of 
course a vessel of a larger description is required 
than when the cargo has to be taken as speedily 
as possible to the drying-house. The business at 
Yarmouth is entirely in red herrings, which are in 
the greatest demand for the home market, while 
the export trade, oarried on at other ports, chiefly 
consists of white herrings. The same men are in 
general acquainted with each mode of curing. The 
vessels fitted out for the deep-sea fishery meet vith 
the earliest and best herrings; and, owing to the 
manner in which herrings desert parts of the coast 
which they have been accustomed to frequent, ‘it is 
& more permanent source of profit than the boat 
fishery, though it requires a large capital. The 
vessels must contain sufficient room in the hold for the 
stowage of salt, nets, barrels, and provisions. ‘They 
lie low in the water, and the sides are furnished 
with rollers and lee-boards to facilitate the drawing 
in of the nets. The Dutch, who pursued the deep- 
sea fishery, and once carried it on with great spirit 
and success, were usually provided with a double 
set of nets for fear of accident; as their distance 
from port would have rendered the Joss or destruc- 
tion of one set a matter of serious consequence, and 
the hopes of a whole season might have been lost, 
The Yarmouth boats are generally of about fifty 
tons’ burthen, and manned with eleven or twelve 
men, of whom one-fourth are usually landsmen. In 
addition, there are two Jandsmen who are employed 
in ferrying to and from the decked vessel, and in 
curing the herrings on shore. The tishing-places 
are from fifteen to thirty miles north of Yarmouth, 
from thirty to forty-five milds to the eastward, and 
the boats go southward as far asthe mouth of the 
Thames and the South Foreland. The depth of 
water in which the fishery is carried on. is from 
fifteen to twenty fathoms. The Harmou’ Hating 
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2467.—Herriny-boats at Yarmouth Jetty. 





29468.— Yarmouth Beach-cart with Fish. 
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9462.—[zaak Walton, 2469.—Cornish Fisherwoman of Mount’s Pay. 
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9671.—Sprat-fishing in the Thames, off Purfleet. 
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veusels are fitted out at a cost of about 10002. each. 
Each of them is furnished with from one hundred 
and eighty to two hundred nets, which cost 
between 3000. and 400/.; and with six ropes, each 
one hundred and twenty fathoms in length, 
weighing separately from four te four and a 
halt handredweight, and of the total value of 
501. or O0/, These nets and ropes require to be 
renewed nearly every fourth year, owing to the 
destructive effects of the sea and the ravages of 
dog-fish, which, in preying upon the herrings when 
hey are inclosed within the nets, injure the nets 
themselves. 

Aa illustrations of the above account, we refer 
to the following figures: Fig. 24G6, the Beach at 
Yarmouth; fishermen going out: Fig. 2467, the 
Yarmouth Jetty ; herring-boats returned: Fig. 2468, 
Yarmouth Beach-cart for carrying the produce of the 
fishing-boats to the town. Extensive fisheries are 
carried on along the coast of Scotland. 

We may here obverve that a second species of 
herring (Leach’s hering, Clupea Leach, Yarrell) 
visits our coast in autumn: it is of superior quality. 
This species deposits its spawn in February, and is 

erhaps the first of the three kinds said to visit the 
Baltic: these are the strombling or small spring 
herring, which spawns when the sce begins to melt, 
a larger summer herring, and lastly the autumn 
herring, which makes ifs appearance towards the 
middle of September. The length of Leach’s 
herring is only seven and a half inches, it is how- 
ever deeper than the common herring i proportion 
tu its length. 

Fig. 2169, Cornish Fisherwomen from the neigh- 
bourhood of Mount’s Bay. 

These women wait the return of vessels engaged 
in the fishery of hersings, pilchards, mackerel, &c. ; 
with these they fill their willow ‘cauwals’ o1 deep 
baskets, which they carry on their backs to different 
towns near the coast, in order to dispose of the 
contents. 
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2470.—Turn Sprat 


(Clupea Sprattus). Garvie Herring in Scotland. 

For a long period this fish was regarded by 
naturalists as the young of the hermne or the 
pilehard, but the specific difference is now well 
established, and a momentary glance is sufficient to 
enable the observer to detect the sprat among the 
young of the pilehard or herting of its own dimen- 
sions, In the sprat the line or ridge of the abdomen 
is strongly serrated, so that by the feel alone the dis- 
tinction may be appreciated. 

Like the herring, the sprat moves in vast shoals, 
which in summer frequent the deep water, advance. 
ing towards the close of autumn towards the shoie ; 
they then enter bays, and advance up rivers, in 
numbers incalewlable. FEarly in the month of 
November the fishing season commenees, and con- 
tinnes during the winter; and not only are the 
London and other markets supplied by bushels, but 
tons are used as manure, fur the wheat lands and 
hop-giounds of our south-western counties; and if 
judicious regulations were adopted, the demand for 
this purpose nught benefit the fishermen without a 
decrease of the quantity sent into the markets for 
consumption. 

In Sir Humphry pantie “Elements of Agricultural 
Chemistry,’ a work with which it is:to be regretted 
farmers are so seldom acquainted, the following 
account is given of the use of fish as a manure :— 
‘¢ Fish,” observes this eminent chemist, “forms a 

owerful manure, in whatever state it 1s aU ee 
but it cannot be ploughed imtoo fresh, though the 
quantity should be limited. Mr. Young records an 
experiment, in which herrings spread over a field, 
and loughed in for wheat, produced so rank a crop 
that it was entirely laid before harvest. The refuse 
pichards in Cornwall are used throughout the 
county as a manure with excellent effects. They 
are usually mixed with sand or soil, and sometimes 
with sea-weed, to prevent them from raiymg too 
luxuriant acrop. The effects are perceived for several 
years. In the fens of Lincolnshire, Cambridgeshire, 
and Norfolk, the little fish called sticklebacks are 
caught in the shallow waters insuch quantities, that 
they form a great article of manure in the land 
bordering on the fens. It is easy to explain the 
operation of fish as a manure. ‘The skin is princi- 
ally gelatine, which, from its slight state of cohesion, 
is readily soluble in water; fat or oil is always found 
in fishes, ether under the skin or in some of the 
viscera, and their fibrous matter contains al] the 
essential elements of vegetable substances. Amonget 
vily substances blubber has been employed as 
manure. It is most useful when mixed with clay, 
sand, or any common soil, so as to expose a large 
surface to the air, the oxygen of which produces 
soluble matter from it. Lord Somerville used 
blubber with great success at his farm in Surrey. 
It was made into a heap with soil, and retained its 
yower of fertilizing for several successive years. 

he carbon and hydrogen abounding in oily sub- 
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stances fully account for their effects, and their 
durability is easily explained from the gradual 
manner in which they change by the action of air 
and water.” The quantity of sprats used as manure 
now amounts, it is believed: to many thousand tons 
each year. The price varies from tenpence to 
one shilling and three pence, and sometimes has 
been as high as one shilling and sixpence per 
bushel: in 1829 large quantities were purchased at 
sixpence per bushel. About forty bushels per acre 
is the quantity usually applied. Barge loads, con- 
taining one thousand five hundred bushels, were sent 
up the Medway to Maidstone in 1829, and the hop- 
grounds were abundantly manured; and so, near 
London as Dartford the farmers enrich the Jand 
with this species of magure. 

The fishing season commences, as we have said, in 
November, and the foggy and gloomy nighta which 
prevail at that period are considered most favourable 
to the fishermen. The finest fish are caught in the 
same manner as mackerel, but the Jargest quantities 
are taken by the stow-boats, manned with five or six 
men. Mr. Yarrell (p. 123, vol, ii. ‘ British Fishes ’) 
gives the following deserjption of this mode :—‘ The 
stow-boat net goes with two horizontal beams: the 
lower one, twenty-two feet long, is suspended a fathom 
above the ground; the upper one, a foot shorter in 
length, is suspended about six fathoms above the 
lower one. bo these two beams, or ‘balks,’ as 
they are called, a large bag-net is fixed, towards the 
end of which, called the hose, the mesh is fine 
enovgh to stop very small fry. The mouth of the 
net, twenty-two feet wide and thirty-six feet high, 
is kept square by hanging it to a cable and heavy 
anchor at the four ends of the beams. The net 1s 
set under the boat’s bottom; and a rope from each 
end of the upper beam brought up under each bow 
of the boat, raises and sustains the beam, and keeps 
the mouth of the net always open, and so moored 
that the tide carries everything into it. A strong 
rope, which runs through an iron ring at the middle 
of the upper beam, and is made fast to the middle 
of the lower beam, brings both beams together 

arallel, thus closing the mouth of the net when it 
Is required to be raised.” The meshes of the net 
are 50 small, that a pen could scarcely be inserted in 
them, and nothing but water will pass through. 
Hence the destruction of small fry is immense, and 
it is alleged that the scarcity of turbots, brills, soles, 
and other fish in those parts of the coast where they 
were once abundant is occasioned by the stow-boats. 
Some of the fishermen state that about twenty 
years ago large quantities of soles and a few tur- 
bots were caught off the coast of Kent without 
difficulty, but that these fish have now become 
scnice, and the fishermen are not in consequence 
so well off. 

A committee of the House of Commons on the 
Briush Channel Fisheries, which sat in 1833, made 
the following observations on this point, and re- 
commended some interference :—‘‘ This branch of 
fishing (it is abserved in the Report) has greatly 
increased, and there are at present from four hun- 
dred to five hundied boats engaged in stow-boating 
on the Kentish coast only, which remain upon the 
fishing-grounds frequently fur a week together, not 
for the purpose of catching sprats, or any other fish 
to be sold as food in the market, but until they have 
obtained full cargoes of dead fish for the purpose of 
manuring the land. Now from the very desiiachiee 
nature of this fishery, its being of modern introduc- 
tion, and considering also the almost boundless ex- 
tent to which a demand for its produce may be car- 
ried, if the system be permitted to continue without 
restriction, your committee have been inclined to 
question whether its further prosecution qught not 
to be entirely prevented; but upon the best consi- 
deration which they have been able to give to the 
subject, they recommend that at least it should not 
be permitted to be carried on with ground or drag 
nets, between the Ist of April and the last day of 
November in every year; nor with drift or floating 
nets in the bay during the breeding season, namely, 
from the dst day of May to the last day of August, 
withina league of the low-water mark, or in Jess than 
ten fathoms’ water; nor at any other time with nets 
of so small a mesh as is now generally used.” None 
of these recommendations have yet been adopted. 

The sprat is most abundant on the coasts of Nor- 
folk, Suffolk, Iessex, and Kent; but like the herring 
this fish is capricious in its movements. About 
fitty years since vast shoals made their appearance 
off the coast of Devon, which is now regularly vi- 
sited. In Scotland the sprat is comparatively rare, 
and is sold in Edinburgh market by the dozen. In 
Cornwall, the true sprat is seldom seen, but the name 
isappropriated to the fry of the herring and pilchard ; 
and per contra on the eastern coast of England 
where the true pilchard is rare, the term iIchard 
iggiven to the fry of the shad, and the half-grown 
herring. 





The spra{ is occasionally taken: on the coasts of 


' Cork, Dublin, and Belfast. 
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Those who live in or near London, and those who 
have passed a winter in London, well know the 
abundance of the sprat in the markets. Bushel, 
are seen from day to day in the fishmongers’ shops 
and bushels are cried about the streets; London and 
its suburbs are deluged with sprata, sold, not by the 
dozen, but by rough measurement, at a cheap rate. 
Nor is their consumption confined to the humbler 
classes ; though rich and oily, the sprat is an exeel. 
lent fish, and a dish, hot from the gridiron, finds fa. 
vour even with the wealthy. 

From its smal! size, a full-grown sprat measurin 
only about six inches, this fish is never cured like 
the herring, and is always sold fresh. 

The upper parts of the back are of a dark blue 
with green reflexions, passing into silvery white on 
the sides. 

Fig. 2471 represents a Sprat-boat fishing off Pur. 
fleet in the Thames. 


2472.—THk Twaitsr Suap 


(Alosa finta). In the genus Alosa there isa deep 
notch in the centre of the upper jaw. 

Two species of shad inhabit our seas, the Allice 
shad (Alosa communis), and the present, both sea 
tishes which enter high up our rivers to deposit 
their spawn ; the latter being abundant in the Severn, 
but little known elsewhere. 

The twaite shad, which is the Clupea Alosa of Lin- 
neens, differs from the allice shad, with which man 
have confounded it, in being of much smaller size, 
averaging from twelve to sixteen inches in length, 
in having a lateral row of spots, in possessing teeth 
while the alhice shad is tonthlied: and in the last fir 
below being comparatively smaller,; The twaite 
shad moreover is much more wid@y distributed, 
It is common in the Thames, where “ advances ag 
high as Greenwich, but formerly it was abundant in 
the Thames at Millbank above Putney Bndge. It 
visits the Severn, and is occasionally taken off the 
coast of Norfolk, Northwards its range is very ex- 
tensive ; Professors Nilsson and Reinhardt enume- 
rate it among the fishes of Scandinavia. 

Jt isin the month of May that this fish works its 
way up our rivers, and those of the adjacent conti- 
nent, in order to deposit its spawn, which accom- 
plished, it returns to the sea towards the end of 
July, In the Thames it 18 caught in considerable 
abundance, but the fishing is not allowed after the 
30th of June, in order that the survivors may not be 
interrupted m the great purpose for which they 
visit the river. The flesh, however, of the twaute 
shad is very inferior to that of the allice, being dry 
and full of bones, 

The young both of the twaite and allice appear 
to grow very slowly. With respect to the former, 
Mr. Yarrell says, “I have obtained the young only 
two inches and a half Jong in October ; ” and he adds 
that in the following sprung he found them only four 
inches long, and the young of the larger allice shad 
(which when adult 3s from two to three feet in 
length) only six inches. 

The food of the shad consists of small fisnes and 
various kinds of ciustacea, as shrimps, &c. 

The twaite shad has the line of the abdomen 
strongly serrated; the top of the head and back is 
dusky blue with brown and green reflexions; the 
sides are silvery white, with a coppery tinge, and a 
row of six or more dark spots from the edge of the 
gill-orifice to the tail. The mucous vessels on the 
surface of the gill-covers are beautifully arbores- 
cent. 


2473.—TuHeE ANCHOVY 


(Eugraulis encrasicolus). slupea 
Linn.; Engrauhs vulgaris, Cuv. 

In the genus Engraulis, the head is pointed, 
the upper jaw the longest; the mouth deeply di- 
vided, the gape extending backwards beyond the 
line of the eyes. Branchial apertures large, the 
yentral fins somewhat anterior to the line of the 
commencement ot the dorsal. Abdomen smooth. 
Branchiostegous rays twelve. 

From the carliest times, the anchovy has been 
celebrated, and a sauce or condiment prepared 
from it, called garum or yapoy, was in high estima- 
tion among the Greeks and Romans. 

The anchovy is abundant in the Mediterranean, 
and along the coasts of Spain, Portugal, and France, 
and extends thence northwards, being occasionally 
found in the Baltic. It occurs also on various parts 
of our coast, as Hampshire, Cornwall, Wales, &c. ; 
and is said to be frequently suld in the Liverpool 
market, 

In general the anchovy measures from four to 
five inches in length, but occasionally it is found 
much larger. Mr. Yarrell quotes a statement of 
Mr. Couch, who says, “I have seen it in the Cornish 
seas of the length of seven inches and a half; and I 
have met with specimens from autumn through 
winter to the middle of March; it is therefore pro- 
bable that a fishery might be established with good 
prospect of sucetss, for though the nets employed 
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for other fish gan take but few of them, the numbers 
found in the stomachs of the whiting and other ra- 
venous fishes show that they are in considerable 
ubundance.” 

In preparing this fish for use the head and viscera 
are always removed, otherwise the pickle would be 
sntensely bitter; it was in fact supposed to have the 


gall in its head. 


ORDER MALACOPTERIGII continued, 


SECTION SUBBRACHIALES. 


In this section the ventral fins are attached under the 
ectoral fins, the bones of the former being attached 
to the bones of the shoulder, supporting the Jatter. 


Family GADID/AL (COD-FISH, COAL-FISH, &c.). 


In this family the ventral fins, seated under the pec- 
torals, are pointed ; the scales are soft; the flesh is 
white, separates into flakes, and is wholesome. 

The common cod-fish, a native of the northern 


Kingdom alone, the cod-fishery gives employment 
to thousands; to say nothing of the great fishery on 
the banks of Newfoundland. There appear to be 
two distinct varicties of the cod-fish ; one of which, 
called the Dogger-Bank Cod, has a sharp nose 
elongated before the eye, and the body of a very 
dark colour; the other has a round blunt nose, short 
and wide before the eyes, and the body of a light 
ellowish ash green. It is frequently called the 
Scotch Cod. The former prevails along our south- 
ern coast; the broad-nosed fish is mostly confined 
tothe north. Both varieties occur on the coast of 
Northumberland, and at the Isle of Man, where, 
perhaps from some peculiar food, they acquire a 
re ldish brown colour, and are called Red Cod, or 
Ware Cod. 

The Cod Fish (Morrhua vulgaris) has three dorsal] 
fins, two posterior fins below, and one barbule on 
the chin. 

This well-known fish is very voracious, devouring 
smaller fishes, various kinds of mollusks, and crus- 
tacca, and it readily seizes a bait: hence it is fished 
for with lines and hooks, In the deep sea, off the 
Cornish coast, bulters are used, that is, Jong cords 
with smaller cords at given intervals attached to 
them, of about six feet in length, and furnished 
with hooks; these smaller lines are called snoods, 
and the distance between cach snood 18 double that 
of its own length, to prevent entanglement. The 
baits used are portions of fish, whelks, limpets, &c., 
and thus prepared the bulters are laid across the 
tide, their extension bemg secured by means of an- 
chors or grapnels, and buoys are attached by ropes 
to each end of the line. Were this line not Jaid 
or shot across the tide, but longitudinally in the 
direction of its ebb and flow, the hooks would all 
be forced together, and the period of one tide’s 
fishing inevitably wasted. It is usual to lay the 
lines at the time of slack water, between each ebb 
and flow ; and they are left for one flow and ebb, 
and then hauled up for examination. Besides, 
bulters, hand-lines are also used, each line armed 
with two hooks; two of such lines are managed 
by one man, and a single individual has been 
known to take from four hundred to five hundred 
und fifty fish on the banks of Newfoundland in the 
course of ten or eleven hours. 

Cod-fish are brought alive in well-boats up the 
Thames as high as Greenwich, where the water is 
still sufficiently saline to keep the fish alive. These 
well-boats, in which the live fish are stored, are stout 
cufler-rigged vessels of cighty or one hundred tons’ 
burthen ; they contain a large well, stocked with the 
cod-fish, and of these a supply is sent every night 
fo Billingszate, where the fish arrive still quivering 
with life. The cod spawns about February, and 
Mr. Yarrell informs us that nine millions of eggs 
have been found in the roe of one female. This 
fish, and indeed all the Gadidw, as Whitings, Had- 
docks, &¢., are in the greatest perfection as food 
fom October to Christmas. 

Young cod-fish abound at the mouth of the 
Thames, and along the coast, and on various sand- 

anks in the Channel, and may be easily captured 
with hand-lines. 

Cod-fish, says Mr. Yarrell, have been kept in 
salt-water ponds in different parts of Scotland; and 
ate found to maintain their condition eles 
“Of these ponds there are three, one in Galloway, 
another in Fife, and a third in Orkney. That in 
Galloway is at Logan, the seat of Colonel M‘Dowall; 
if is a basin of thirty feet in depth, and one hundred 
and sixty in circumference, hewn out from the solid 
rock, and communicating with the sea by one of 
those fissures so common to bold and precipitous 
Coasts. A fisherman is attached to this preserve, 
Whose duty it is constantly to supply the fish with 

le nee quantity of food, which several 
*pecies soon learn to take eagerly from the hand, 
In the course of the fishing for this daily supply, 


such fish as are not too much injured are placed in 
the reservoir; the others are cut up in pieces for 
food forthe prisoners, The whelke, Jimpets, and 
other testacea are boiled to free them from the 
shells: and no sooner does the keeper or his son 
appear with the well known basket of prepared 
food, than a hundred mouths are simultaneously 
opened to greet the arrival, The cod-fish are the 
most numerous in this preserve; and one of them 
has lived twelve years in confinement and aftained 
to a large size.” Alhed to the cod-fish are the fol- 
lowing, which we may just enumerate :—the Dorse, 
or Variable Cod (Morrhua callarias), common in 
the Baltic; the Whiting-pout or Bib (M. lusea) ; 
the poor or Power Cod OM. minuta); the Speckled 
Cod (M. punctata); the Pollack (Merlangus Polla- 
chius); the Green Cod (M. virens) ; the Ilake ( Mer- 
lucius vulgaris); the Ling (Lota molva), from the 
liver of which is extracted an oil, sometimes admi- 
nistered internally as a medicine, and useful in 
rheumatism ; the Barbot (Lota vulgaris). A few 


‘ other species we shal) more fully notice. 
seas universally, is atypical example. In the United | pe y 


2474.—Trk WHitina 


(Merlangus vulgaris). In this genus there is no 
barbule at the chin; the other characters are as in 
Morrhua. 

The whiting is common in our seas, perferring 
sandy banks as its haunt; it may be caught with 
lines throughout the greater part of the year; but 
in the months of January and February, when it 


approaches our coast in shoals for the purpose of 


breeding, it is the most abundant. Like the cod, 
the whiting: is a voracious feeder, and often shilts 
its ground in pursuit of the hordes of fry, which 
wander about themselves in quest of prey, and be- 
coming in turn the prey of others, 

The London markets are well supplied with this 
fish, which is celebrated for the whiteness and de- 
hheaey of its flaky flesh ; we seldom see it more than 
fifteen or sixteen inches in length, and of a pound 
and a half in weight ; sometimes, however, speci- 
mens occur weighing three or four pounds, and we 
were lately informed of one, by a gentlemen who 
partook of it, which weighed seven pounds. 


2475.—Tuk CoAL-FISH 


(Merlangus carbonarius), This species is a native 
of our seas, Its range being extended to the shores 
of Spitzbergen and Davis's Straits. In the Baltic 
and around the Orkneys this fish swarms in vast 
shoals; it is found also on the Cornish coast, and 
along various partsof the coast of Ireland. Though 
by no means remarkable for the excellence of its 
flesh, yet as it affords a cheap and abundant supply 
of food, vast numbers are taken in the islands of 
Scotland; the young are preferred for immediate 
use, those whieh weigh twenty or thirt Y pounds are 
usually salted and dried. The coal-fish, according 
to Mr. Couch, is in the highest condition from 
October to December, at which season it prowls 
after prey in large shoals, which often prove a 
valuable capture to the fishermen. ‘¢ They swim 
at no great depth, and with great rapidity, but 
when attracted by bait will heep near a boat until 
all are taken; and I have known tour men with two 
boats (two men in each boat) take twenty-four 
hundredweight with lines ina very few hows. The 
scason for spawning is caily in spring ; immediately 
after which this fish becomes s0 lank as to be 
worthless, in which state it continues through the 
summer,” 

The provincial names of this fish are very 
numerous. The adults are called by the Cornish 
fishermen Running (ravening) Pollacks; in the 
islands of Scotland it is termed Sillock, Paillock, 
Cooth or Kuth, Cudden, Sey, Sethe, and Grey- 
Lord; around the Forth the young are called 
Podleys; at Newcastle, Coalsey, and when twelve 
inches long, Poodlers; in Ireland 1t is known as the 
Black Pollack, Blocking, and Grey-Lord. (See 
Yarrell.) 

The colour of this fish on the back to the lateral 
disc is almost black; below, the tint is paler, and 
passes into white with golden reflexions on the under 
arts; lips tinged with purple red; mouth black ; 
irides silvery white. 


2476.— THe Turee-BkARDED RocKLiNG, oR 
Sra Locue 


(Motella vulgaris). In the genus Motella the body 
is elongated, cylindrical, aud compressed posteriorly. 
The first dorsal fift is very slightly elevated, delicate 
in structure, and scarcely perceptible; the second 
dorsal and thé last under fin are Jong, and continued 
almost to the base of the tail fin. The three- 
bearded rockling is a rare fish, being seldom seen 
on any of our shores, excepting those of Cornwal! 
and Devonshire, where it frequents the submerged 
rocks covered with Juxuriant fronds of sea-weed, 
among which it lurks and ploughs its way in quest 
of food. It is not a deep-water fish, but gives 
preference to the shallows, where it prooures small 





crustacea, on which it principally subsists, It is 
seldom used as food, its flesh becoming unpleasant 
in a few hours, 

This fish is La Mustéle commune of Cuvier ; 
Gadus Mustela of Linneus; the Weasel or Mustela 
of the Romans; Ray terms it Mustela marina: 
Pennant states that it was called Whistle-fish from 
the fact of Cornish fishermen whisthng when 
desirous of taking it, as if by that means its capture 
was facilitated; but Mr. Yuarrel] could not find that 
such a custom was or had been practised, and he 
suspects, we think with reason, that Whistle-fish 
wars a mistake, and that Weasel-fish should have been 
written. 

The three-bearded rockling is from fifteen to 
seventeen or eighteen inches in length; there are 
two barbules on the snout above, and one on the 
chin. The general colour is rich yellow brown, 
spotted with deep chestnut; under parts pale and 
unspotted. 


2477.—Tux Five-sEARDED RocxLing 


(Motella quinguecirrhate). This species when full 
grown attains the length of eighteen or twenty 
inches, and in habits and food resembles the 
preceding; frequenting rocky and stony shallows, 
where it conceuls itself under tufts of sea-weed, in 
fissures, and under fragments. It is more common 
than the three-bearded rockling, and Mr. Yarrei] 
has observed it of small size in abundance along the 
Kentish coast in autumn, extending thence west- 
ward as far as Portland Island. According to Mr. 
Low it is common about the Orkneys. It has been 
taken at Dublin and Belfast. The general colour 
of this fish is pale bronze, of a golden tint, with 
streaks of purer gold above the lateral line in the 
direction of the ribs. The fins are of a brownish 
orange margined with red. There are four barbules 
on the snout above, and one of the chin. 


2478.—Tns Torsk 


(Brosimus vulgaris). The genus Brosimus differs 
fiom Motella yn the dorsal fin being single, and 
there is only one barbule at the chin. 

The torsk is a native of the northern seas, scarcely 
occurring below GUY, orabove 73¥ ; itis abundant on 
the coast of Norway, around the Faroe Islands, and 
off the west and south coasts of Iceland. It 1s not 
uncommon around the Orkney Islands, and swarms 
among those of Shetland. ‘This fish lives in deep 
water having a rocky bottom covered with Juxunant 
sen-weeds, and in the islands of Scotland is caught 
with lines and hooks in the same manner as ling 
and cod, and is salted and dried in the same manner. 
In this state the flesh when boiled is excellent, but 
it is firm and iather tough when eaten fresh. In 
Scotland the torsk forms a considerable article of 
commerce, and 1s cither dried or barrelled for sale. 
In Norway, we believe, 1t forms no branch of mere 
chandise. 

The torsk is from vighteen inches to upwards of 
two feet in Jength; the fins are thick and soit; the 
head is dusky; the back and sides yellow, gradually 
merging into white. The fins are dusky brown, the 
edges of all, excepting the pectoral and ventral, 
being abruptly white; the head in proportion to the 
body is small. 

Pig. 2479 represents one of the Fish barks of St. 
Petersburg, floating fishmongers’ shops, in which are 
bought and sold all the fish consumed in that 
capital during the summer. This ark 18 surrounded 
by numerous floating omterns and boats, either 
pierced with small holes to admit the clear waters 
of the Neva, or filled with salt water for the natives 
of the sea. In these are kept various kinds of fish 
alive, while the bark is the fishmonger’s residence, 
which communicates with the quay by means of # 
railed plank. On the application of a customer for 
fish, the person is conducted down a sloping plank 
fo the reservoirs, and makes choice of the fish, which 
are secured by means of a small Janding-net ; those 
which are not approved being returned to the 
proper vessels, in winter this mode cannot be 
practised, for the water 1s 1¢e, and besides all sorts 
of food, as ‘fish, flesh, and fowl,” are frozen as hard 
as wood. 

Fig 2480 represents an animated scene (from «# 
celebrated painting by Leopold Robert of Neuf- 
chatel), representing “Le depart des Pécheurs de 
YAdnatique pour ja péche de long cours,” or in 
other words, the fishermen of the Port of Chiogria 
near Venice, preparing to depart for the deep-scr 
fishing. How different such a seene from that 
which presents itself on the beach at Hastings or 
Yarmouth, or any of our British fishing-ports! yet 
it is very characteristic. 


Family PLEURONECTID/E (PLAICE, TURBOT, 
SOLES, and FLAT-FISH generally). 


The Flat-fishes, as soles, 8&c., are so well known, 
that were not some errors popularly entertained 
respecting their form, we might well refrain from 
entering into minute details; the upper surface of 
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these flat-fish, as it is called, is dark coloured, the 
under surface white. Now these are really the two 
sides of the fish, and not the back and abdomen ; 
the back is in reality the ridge extending from the 
upper jaw to the taiJ, along which runs one exten- 
sive dorsal fin. The abdominal cavity is small and 
postertor to the gills, and on it are placed the two 
ventral fins (see Fig. 2481, the Dab); the pectoral 
fins are placed one behind the gill-cover, the other 
on the opposite side, and it is seldom that these 
two are equal; the pectoral fin below runs from 
behind the posterior fins to the tail, and is nearly 
equal in extent to the dorsal fin, With respect fo 
the head, it as as if it had been wrenehed round, 
nud crashed flat, the bones all distorted, the two 
tyes both brought to one side, and the mouth 
twisted in the same direction. Cuvier says the 
osseous structure of the head is curious from this 
distortion (renversement), which brings the two 
orbits to the same side; nevertheless we find in it 
the parts common to the skull of other fishes, but 
unequally developed. Such, then, are these flat- 
fishes, which belong to the subbrachial malacoptery- 
gians, and their habits harmonize with their external 
contour, They have no air-vessels, and they fenant 
the bottom of the water, lying flat on the white 
side, on the muddy or sandy bed; while from the 
position of the eyes they are enabled to gaze above 
and aroand, watebing for prey, or making the 
actions of their foes, while the dark colour of the 
side uppermost, blending with that of the bed on 
which they jie, tends to their concealment. In 
general they swiny slowly and with a slightly un- 
dulating motion, maintaining the dark side upper- 
most; and seldom rise to any elevation above the 
bed of the water; but when alarmed or disturbed 
they suddenly assume a vertical position, and dart 
along like a flash, showing for a moment the white 
under-side, but soon re-assume their previous pos- 
ture, continue to undulate along, and ultimately 
settle quietly on the muddy bed. We once saw a 
beautiful exhibition of this kind while crossing the 
Severn near Bewdley in a flat-bottomed boat. In 
the clear water below, we beheld a large shoal of 
flounders pursuing their course; they looked like 
an army of rats running along the bed of the river ; 
on a long pole being struck down among them, 
with a sudden simultancous movement they assumed 
a vertical position, darted forwards, and passed out 
of sight. The flat-tishes are very tenacious of life ; 
of most the flesh is in high estimation for the table, 
the turbot, indeed, holds a preseminent place in the 
opinion of epicures. Mr, Yarrell observes that 
the number of species diminishes as the degrees of 
northern latitude increase : In this country we have 
sixteen species; af the parallel of Jutland, Denmark, 
und the islands at the mouth of the Baltic, there 
are thirteen; on the const of Norway they are re- 
duced to ten species; at Leeland the number is but 
five, and at Greenland only three.” 


244) —Tik Das 


(Platessa Limanda), Yn the genus Platessa the 
eves are on the right side, which is the dark one. 
‘here is a row of teeth in each jaw, with others 
on the pharyngeal bones; branchiostezous rays six. 

In our figure, which the artist ought to have 
reversed on the block, the deft side appears as the 
uppermost or dark coloured ; sometimes, indeed, 
this is really the case, reversed vaneties of the flat- 
fish (whether the neht or the left side be normally 
the dark) offen occurring. ; 

The Dab or Saltie of the Scotch, is common on 
all the sandy parts of our coast, aud is easily to be 
distinguished from the plaice and flounder, with 
which it is commonly caught, by the roughness of 
its scaly upper side, whence the term Limanda, from 
dima, a tile, The flesh of this) fish is good, and 

JUVIer SAYS that the dab (la Limande), though small, 

is more esteemed in Paris thao the plaice (la Plie), 
because it bears carriage better. In the London 
markets it is very abundant, and also in those of 
Edinburgh. 

The breeding season of this species is in May or 
June. It is caught both by nets and lines: small 
fish, mollusks, and minute Crustacea constitute its 
rood. 

The dab measures on an average from eight to 
ten inches in length; the fateral line forms an arch 
over the pectoral fin; the colour of the upper side 
is of a uniform pale brown; of the under side 
white. 

2482.—THK FLOUNDER 


(Platessa Flesus). Flook, Fluke, or Fleuke; Mayock 
Fleuke, Edinburgh; Butt, Yarmouth. 

The flounder, though ready a sea-fish, and ex- 
tremely cofmon s#round our coast, where a soft 
muddy or sandy bed prevails, ascends the rivers, 
and thrives alike in saline, brackish, or fresh water. 
It is abundant in the Thames as high as Teddington, 
and is caught in great numbers, trom Deptford to 
Richmond, by the fishermen, for sale: the mode of 


pL A 


—_————— 





a 
Eee 


———— — ——— 
SE A 


| eee cae 


: 


MUSEUM OF ANIMATED NATURE. 


otal ORL 





Oy tothe Lebates heskcentetenaunpeamateesmrsetieenrdeodliie 


fishing for it is by a tuck-net, one end of which is 
fixed to a grapple; the boat is then sculled by an 
assistant so as to describe a circle, while the fisher- 
man hands out the net gradually into the water ; 
when the circle is completed, and the space en- 
closed, the net is hauled in, near the starting-point, 
the fish extricated, and put into the well of the 
boat, and the net again cast as before. The flounder 
will live in fresh-water ponds, though most probably 
it will not breed there, unless they be of consider- 
able extent, but we are not aware to what degree 
experiments on this point have been carried, As 
the flounder lives long out of water, its transporta- 
tion from place to place is effected with but little 
difficulty. 

We have seen this fish in the Severn; and Colonel 
Montagu notices it as being found up the Avon, 
within three miles of Bath. Along our southern 
coast, and about Margate and Ramsgate, shoals of 
flounders abound, and also along the shores of the 
adjacent continent, where other species of flat-fish 
are very common. 

The flounder feeds on small crustacea, worms, 
insects and small fishes. Mr. Jesse states that he 
has seen it pursue minnows with great eagerness 
in the shatlows where the Mole runs into the 
Thames at Hampton Court. It breeds in February 
or March. The flounders we commonly see in the 
fishmongers’ shops are of small size; Mr. Yarrell 
suys that sume have been known to acquire the 
weight of four pounds, but such justances are rare. 
The flesh is agreeable and delicate. 

Cuvier observes that reversed individuals (tour- 
nés en sens contratre) are very frequent; and Mr, 
Yarrel] says ** Varieties of the flounder occur more 
commonly than those of any other species of flat-fish. 


Ihave before me, while now writing, specimens with- | 


out any colour on either side ; specimens with colour 
on both sides; and specimens with eyes and the 
whole of the colour on the left side, instead of the 
right. Those without any colour on either side are 
albino varieties, through the transparent skins of 
which of the colour of the blood-vessels and museles 
has sugyvested the names of rosea and carnaria to the 
authors who considered them species. The 271. passer, 
figured by Bloch, pt. i, pl. 50, 1s certainly only a 
reversed flounder having the eyes and colour on the 
left side—a variety so common, that it is scarcely 
possible to examine a peck measure of flounders 
Without finding one or more reversed specimens. 

One of the most remarkable specific distinctions of 
the flounder, viz., the series of denticulated tubercles 
placed between the rays of the fins along the 
dorsal and abdominal lines, is distinetly figured on 
both Bloch’s plates, pl. 4h and 50. | 

We may here observe that those groups of flat- 
fish which have as a rule the right side dark, are 
termed dextral; those which have the lelt side dark, 
ns the turbot, siustral, 

The flounder is subject to great variations of 
colour, and those taken from spots where there is a 
considerable deposit of mud are far darker than 
those which inhabit sandy places. The flounders 
for example caught in’ the backwaters behind 
Yarmouth, on a bed of mud, are so dark that they 
are distinguished by the name of Black Butts. 
Generally, however, the upper side is of an olive 
grey or brownish olive tint, mottled with irregular 
dusky spots and marblings; the fins are paler than 
the body. 

The other species of the genus Platessa, peentiar 
to the shores of our island and the adjacent parts 
of the continent, are as follows:—The Plaice (PI. 
vulgaris), of which a variety distinguished by the 
clearness of the brown colour above, and the rich- 
ness of the red spots, is taken off the coast. of Sus- 
sex, on a particular fishing-station called the Dia- 
mond ground ; the Lemon Dab or Smooth Dab (PI. 
microcephalus), also called Town Dab and Smear 
Dab, taken along the Sussex coast ; the Long Rough 
Dab (Pl. limandoides), a recent addition te our 
British fishes, and taken occasionally on the Sussex 
coast; the Pole or Craig Fluke (PI. Pola), of rare 
occurrence, and approaching a sole in figure ; it. 
would seem to be more common on the coast of 
France, where, Cuvier says, it is esteemed equal to 
the sole. 

Fig. 2483 represents a fishing-boat on one of the 
fishing-stations off Livre de Grace, with Cape La 
Tléve in the distance. 


2484.—THe Turnor 


(ithombus maximus). In this genus the colour and 
eyes are on the left side; teeth in the jaws and 
pharynx. In our figures, both of the turbot and 
brill, the artist has neglected to reverse his drawing 
so as to bring the fish correct in the impression ; 
consequently they present the right side coloured, 
instead of the left. Reversed turbots, and also 
turbots coloured on both sides, are occasionally seen 
an the markets. | 

From the time of the ancient Greeks and Romans 
to the present, the turbot has been celebrated as 





, esteemed = fish. 





one of the luxuries of the table, and is often 
extraordinary weight and dimensions. 
nary weight of this fish is generally from five to tey 

unds, but instances are not unfrequent in which 
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it is found to weigh fifteen or twenty, and ey, 
thirty pounds. Mr. Crouch, says Mr. Yarrell, « aa 
tices in his MS. a record of one taken in 1739 A 
Cawsand near Plymouth, which weighed seven, 

pounds. On the 18th of February, 1832, a turbot 
was caught at Staiths near Whitby, which weighey 
one hundred and ninety pounds, and measured 5), 
feet across. Rondeletius, however, states that [ie 
had seen a turbot five cubits in Jength, four jn 
breadth, and a fot in thickness.” It must have 
been such a turbot which was taken during the 
reign of Domitian, and which not only puzzled jis 
cooks, but even the senators of Rane called 
together by command, in order to devise the best 
mode of bringing it to table. 

_ The turbot is taken on nearly all the coasts of ony 
island, and is found from Scotland to Cormmwall. In 
Ireland it is principally confined to the south. 
western coast. Like most other fishes, the turbot 
has its favourite haunts, where it is found in greater 
abundance and perfection than in other places 

The sandbanks between Dover and the French coast, 
and these between the English and Dutch coast. 
which extend in a parallel line to the eastern shores 
of Great Britain, are the most valuable fishing. 
grounds, ‘Che coast extendmg from the North 
Foreland to the Land's End also abounds with this 
On the Flemish banks the finest 
turbots are taken in abundance by the Duteh fisher. 
men for the London market. The fishing beyvins 
towards the end of March, and the fishermen then 
‘assemble a few leagues to the south of Scheveling ; 
as the warm weather comes on, the fish advance to 
the northward, and during the months of April and 
May they are found in great shoals on the banks 
called the Broad Forties. Early in June they have 
proceeded to the banks which surround the small 
island of Heligoland, off the mouth of the Elbe, 
where the fishery continues to the middle of August 
(the spawning season), when it terminates for that 
year.” 

A preference is given in London to the Dutch 
turbot, which it deserves to some extent. The flesh 
on the dark-coloured side is considered as the best, 
and the Dutch turbot are of a darker hue than those 
obtained on some parts of our own coast; but 
those taken on the north-eastern coast of Eng- 
Jand are equal to the Dutch ia this respect, while 
those which the south-western coast produces are 
lighter. Mr. Barrow says that the Dutch draw about 
80,000/. a-year for the supply of the London market 
with turbot; and by Mr. Yarrell it is stated that 
one fourth of the whole quantity of turbot brought 
to Billingsgate is supplied by the Dutch. A large 
number of turbot are bought at sea of the Dutch 
fishermen, and brought to London. The French 
fishermen also sel] many at sea to English fisher- 
men, They lay their long lines on the Varne and 
Ridge, two extensive banks of sand between Dover 
and the French coast, and often take considerable 
numbers. When the Dutch fishermen come into 
our market, they pay for each boat a duty of Gl. 
Keach boat brings fron one hundred to one hundred 
and fifty turbots. Bath and Exeter are the two 
great markets for the sale of turbot caught on the 
western coast, but even a portion of the supply from 
this quarter is brought to London by land carriage. 
The number of turbot sold at Billingsgate market is 
belteved to be about one hundred thousand a-year. 
Nevertheless these fish always bear a high price: 
and occasionally, when the supply is small, prices 
rise fo an extravagant height. The fishmongers 
at the west end of London take off by far the 
greatest bulk of each day’s arrivals, 

The Dutch adopt two methods of turbot-fishing: 
when the fish are on a smooth sandy bottom in 
shallow water, they use the haul-net, which brings 
up other kinds of flat-fish, as soles, plaice, &c., with 
the turbot; but when the weather becomes warm, 
and the fish have retired to deeper water, with rough 
and broken banks at the bottom, they have recourse 
to long many-hooked lines, baited with smelts, gar- 
fish, &c, Formerly the Dutch purchased of the 
Thames fishermen quantities of the river Jampern as 
a bait, often to the amount of 7002 per annum 
The silvery colour of this fish, its vitality, and con- 
sequent power of enduring mutilation without loss 
of life, were ifs great recommendations. 

The turbot is indeed a dainty feeder; and though 
very voracious, it is not every bait that will tempt 
him; if it be not very fresh, he refuses it, but } 
bright coloured and living, it immediately attracts 
his notice. 

According to Mr. Crouch, ‘The turbot keeps in 
sandy ground, and is a great wanderer, usually 1 
companies ;” and he adds, “though its proper ha- 
bitation is close to the bottom, it sometimes mounts 
aloft, and I have known it upon the surface over & 
depth of thirty fathoms, I have been informed alse 
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eee by the line, when both were taken to- 
Sat ihe English coasts the turbot fishery is carried 
on both with fines and by trawling. The forme: is 
the most general mode pursued on the north-eastern 
cgast, and trawling 18 pt actised to a greater extent 
ou the south-western consts. Mr. Travis, a surgeon 
who resided at Scat borough, communicated to M1 
Pennant the mode practised by the fishermen of 
that place. This account will be found in’ the 
‘British Zoolory, and i in substance is follows — 
Rach person 1s provided with thice hnes, which ae 
jantv coiled upon @ flat oblong piece of wicher- 
work, the hooks being batted, and placed vet 
regularly m_ the centic of the coi. dvach line as 
junished with fourteen score of hooks, at { he distance 
of atx feet two inches from each other P The hooks 
are {astened fo the Jines upon ‘ sheds” of twisted 
horschan, twenty-seven imches in Jength. When 
fistuny, there are always thiee men in each coble, 
and consequently nine of these lines are fastened 
together, and used as one line, eatending in length 
nearly three miles, and furnished with two thousand 
hve hundred and twenty hooks Ananchor anda 
buoy are fixed at the fist end of the line, and one 
more of each at the end of each man» lines, in all, 
four anchors, Which are commonly pettorated stones, 
and tour buoys mide of leather on cor ho The line 
is always laid actos» the current, and remains upon 
the ground about six hours, as it can only be shot 
or hanled at the tum ot the tide The rapidity of 
the tide on this coast prevents the use of hand 
Ines, and therefore two of the men commonly 
wra)) themselves ina sail and slcep, while the others 
heep @ sharp look out, for feat of bang run down 
by ships, and to observe the weather [he coble is 
about one ton buithen, rather more than twenty tcet 
long, extreme breadth five feet, and it ts rowed with 
three pars of oars, A larger descuption of boat is 
also used in the Searborough turbot fishery — Ttas 
forty feet long, fitteen teet broad, and of twenty-five 
tons burthen, and is called the “ five-mon boat,’ 
though usually navurated by six men and a boy; 
but one of the men ow hired to cook, and does not 
share in the profits with the other five “Two cubles 
uc taken on boud, and when they reach the fishing. 
giound they anchor, and procecd to fish an the 
cobles, and) being provided with a double set of 
lines, they haul one and shoot another cvary tum 
ol the tide. They generally run ito harbour twice 
a-weeh to deliver then fish Such is the account 
given sixty years ago by Mr liavis, and it does not 
appear, frum Mr Yaticlls recent work on British 
Hishes, that any maternal change has taken place 
The practice vanes a little on different parts of the 
coast, but so it did at the former peuod 

The turbot 18 too well known to need minute de- 
scniption, the upper side is tuberculous, with little 
ak bones imbedded in the skin. Phe turbot 1s 
called Bannock Fleuk im Scotland lag 2485 re- 
Presents tu bot-fishing off Scarborough. 


2586—Tiurv Brio. 


(Rhombus vulgaris). This well known fish 15 faken 
in the same localities, and by the same modes ol 
fishing, as the turbot, in the firmness and flavour 
of its flesh, however, if 18 very Interior to the latter, 
though there 1s a good sale for tin the London 
maikets, numbers ae brought fromthe deep watars 
and bays of our southern coast, where at is vary 
common, spawning in the month of August, On 
the Devoushue and Commish coasts it 1s termed the 
pe and in some parts of Scotland the Bonnet 

leuk 

Like the turbot, the bill feeds on small fish, 
Crustacea, mollushs, &e , and 1s equally ravenous , 
its mouth 1s Jarge and deeply cleft, and the unde: 
Jiwis longer than the upper The weight of the 
bull seldom exceeds seven o1 emht pounds, and as 
it is never known to attain to the dimensions of the 
tinbot, to say nothing of its nfenority as an article 
of diet, we are somewhat surprised that both Bloch 
and the waiter of the supplement to the class } shes 
mM: Grithth's edition of Cuvier’s ‘Aumal King- 
dom’ should say that the enormous flat-fish pie- 
sented to the Emperor Domitian was a bill. No 
ledasons are given, nor is any authority quoted 

The bull iw more oval than the turbot, and the 
skin is destitute ol tubercles, its suiface being per- 
lectly smooth. 
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2187.—THE SoLE 


‘Solea vulgaris). In the genus Solea both the eyes 
and colour are on the right side (the figure in this 
tespect is erroneous), there are small teeth in both 
Jus, but confined to the under side only, none 
eluy on the same sie as the eyes. The form of 
the body is oblong. This well-known and excellent 
hsh is found all round our consts where the bed of 
the sea is sandy, its range extending northwards to 
the Baltte and southwaids to the Mediterranean. 
Che ane pel fisheries of the sole for the London 
ou. I, 
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matkets are along the southern coast of England, 
and as the fish seldom takes the bait, trawling nets 
are used, by means of which enoimous quantities 
are captured ; they are sent to market packed up in 
baskets, and in the course of twelve months Bil. 
lingsyate has received eighty-six thousand bushels 
of soles 

The sole 1s in season throughout the greatest 
portion of the year, and 1s full of roe in February 
In Mach or April it spawns, and 1s then for a tew 
weeks soft and flabby, but soon recovers. Its food 
consists of small shelled mollushs and the spawn 
and fry of other fishes The flesh of the sole 1s 
firm, white, and of excellent flavour 3 were it indeed 
wie fish, instead of being abundant it would com- 
mand a high pnece m the market, as it as, this 
deheacy finds ats way to the tables of all classes 

Mi Yaricll records a par of soles taken in 
Torbay which measurcd aah in length twenty-three 
inches, and weighed together ten pounds, and he 
adds, * For the particulars of the largest I have heard 
ol, [ am indebted to the Rev W. }. Cornish of 
Totnoss, Tis specamen, a remarkably fine-grown 
fish, and very thick, was twenty six inches Jong, 
eleven inches and a halt wide, and weighed mine 
pounds —TYotness mathct, June 21, 1826” 

Though the sole isa sea teh, at thrives well im 
fresh water, to which indeed it Indy be transfered 
without difhculty Di Mac€ ulloch, in his papers in 
the Royal Institution Quatterly Journal, 1623, on 
chanzing the rcsidence of certain fishes from salt to 
fresh water, instances a sole that for many years 
was kept ina pond of tresh water ina gaiden In 
Mr Arnolds pond at Guernsey soles hve at then 
ease and improve, becoming twice as thick for then 
length as those taken out of the sea Lhe tollowing 
interesting Jetter fiom a gontloman residing on the 
banks of the Arun contams an impoitant  state- 
ment 

“PT succeeded yesterday in seemg the person who 
caught the soles about which you inquire, and who 
has been in the constant habit of trawling for them 
with a ten-feet-beam tras] in this river (the Arun) 
lut the last forty years The season for taking them 
Ils fiom May to November * thev biced in the river, 
frequenting if from ats mouth, five mies upwards, 
Which is neatly to the town of Arundel, and 1¢- 
main inat the whole year, burying themselves in 
the sand during the cold months ‘The fishciman 
has occasionally taken them of large size, two 
pounds weight cach, but frequently of one pound, 
and they we thickai in proportion thin the soles 
usually caught at sea, in other respects precisely 
the sume, and it iw evident they mecd an gicat 
numbers mm the mver, trom the quantity of small 
ones, about two meches Jong, that are constantly 
bought ashore when diawing the net for giey 
mullet” 

Reveised soles, that as, with the Taft side dath 
colomed and the eyes sinistral, are not uncommon 
Mr. Yated! informs us that he has a cunous speci- 
men that is of the usual dark colour, with rough 
qihated scales, on both sides alike 

We owe the tecogmizance of a distinct species of 
British sole, the Lemon Sole (Solea Pegusay, to threat 
excellent naturalist Mi. Yarnell, who obtained a 
specimen at Brighton, in ebruary, 1629 Since 
that time two or three other specamons have been 
obtained in the London market , those which were 
presented by Mio Yarrell to the Museum ot the 
Zool. Society we have offen examined 

M: \ancll states that ‘this sole is occasionally 
tnken with the common sole when trawling over a 
cleat bottom of soft sand, about srateen mules fiom 
Biughton, ina ducction towards the coast of France 
from whneh cuicumstance this fish is known to some 
of our fishermen by the name ol Prench sole, others 
call at by that of Jemon sole, miclaence to ifs pre- 
vailing ycllowish colour In shape the lemon sole 
1s Wider In proportion to ats length than the com- 
mon sole, itis also somewhat thicker, and the head 
is smaller. ‘The prevailing colour is a mixture of 
orange and hight brown, speckled over with nume- 
rous small round spots of dark nutmeg biown, giving 
a mottled appearance to the whole upper surface’ 

The scales differ in character, and the tal as nat 
rower than in the ordinary species, the under su- 
face of the head 1s almost smooth, without any of 
those papillary eminences so numcrons and remaih~ 
able in the common sole, and the nostul is prorced 
ina prominent tubulat projection, which is wanting 
in the othe: , the seales, moreova, of the unda 
surface ale Mure strongly marked than those of the 
upper. 

Another rare sole, the Vanegated Sole (Mono- 
ehuus Jinguatulus, Cuv.) 1s also occasionally taken 
off our shores. 


— 


2488,.—THrR MARBLED SOLE 


(Achirus marmoratus). The genus Achnus differs 
from Solea in the absence of pectoral fins, 

This genus, says Cuvier, may be separated into 
two subgenera, the first of which (Achuirus, properly 
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80 called) has the vertical fins distinct , the second 
(Plagusia) has them united to the candal 

The marbled sole (Aechitus) 18 of a blush white 
colour, spunkled with imnumerable small black 
spots; the body a5 covered with very liminutive 
scales and the flesh is of a very delicate flavour and 
highly esteemed = ‘Lhas species 18 a native of the 
coasts of the Isle of France Commerson informs 
us that a small pore is seated at the base of cach 
of the rays of the fins of thy species, from which 
sues, Upon presse, a nnilky fluid of the con- 
sistence of olive oil. Most probably this is a dubia 
eitory fluid tor protecting the scales. All the soles 
are in fact, remarkable for the adhesive slime ot 
glaze which covcrs them, and which to the practised 
cye Indicates the freshest fish, the most becently 
drawn fiom the sea, of those which the fshmoners 
shop offers for choice. 

hig 2480 represents the fishing-boats on the 
beach at Hastings 

hig 2190 1s a shetch of a fish boat trawling for 
red mullet off St’ Alban’s Head, Dorsetshire 

St Aldhelms, commonly called St Alban'’s Head, 
is a Well-known Jandmath on the Dorsetshie Coast 
Tt does not stretch out so far into the sea as the 
Opposite promontory of Portland Bill, but a dine 
diawn fiom one pont to the other, and which 
would be above twenty miles in eatent, would eom 
prise a large expanse of ocean, in which ate to be 
found good roads for shipping, safe harbours and 
secure coves for smaller vessels The cliff, which 
presents its meecd form scawand, rises almost po- 
pendicularly fo a height ol four hundred and toity- 
one feet On this promontory a chapel wis dedi- 
cated to St Aldhclm, the fist bishop of Sherborne 
It was vaulted wath stone, and sustammed by a sinsle 
massive pillar Phe only means for the admission 
of hght was by the doot Tt was an oratory rathes 
than a chapel, in which, aecording to Hut hins, the 
histouan of Dorsetshire, masses were said, and 
praycis uttered for the passing manner, who lett 
some recognition of his gratitude at the next poit 
at which he touched, to be apphed to the mainte- 
naice of the puest In the begimmmeg of the pre- 
sent century the buldivg was nearly in ruins 





Orpcr MALACOPTERYGII, continued, 
APODES 


This group derives the name apodal, or lootless, 
fiom the absence of ventral fins, 
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The Murvenida, or els, are fishes of an clongated 
Senda form, with asolt thick shin, without per- 
ceptible scales, and very simy = The gull outices 
are vary small and surrounded concentrically with 
rays, and are carned far bach, so thit a soit ol 
passage as formed leading to the branchia, which 
are thus the better heltered, so that the fish as 
eipable of living for a considerable time out ol 
water without pershing. 

‘The an-bladder is generally present = Though 
there appear to be no scales, yet vary minute 
scales really exist, imbedded as at were im the thick 
flatly shin, but they cannot well be seen until the 
shin as diy 

Fig 249) is a characteristic represcntative of the 
Head of the 1] 


192 —THE SHARP-NOSFD Ern 


CAngalla acutuosties, Yano) Ino the genus 
Anguilla the body 1s elongated and cylindical be 
coming more and more compressed fo the tar’, 
the mneous glands of the shin are large , the an- 
bladder is Jong there are fecth in cach yaw, and 
a fewonthe vomer ‘The pectoral fins are Close to 
the small brauchial aperture Phere are no ventral 
fins, and the dorsal fins, the caudal fin, and the pos- 
tenor below are all united 

Cavier in his last edition of fhe ‘Regne Animal,’ 
in reference to the true ecls ( Angiuilles Vides) SAYS, 
COm fishermen recognise four kinds, which they 
regard as laiming so many species, but which au- 
thors confound under the general term of AZarana 
Anquda Sannaus, viz the §Anguille vera, 
which as, TP believe, the most gvommon, ‘he * An- 
rule long bec, of which the muzzle is more com- 
pressed and pointed, the ‘Anguille  plat-bec,’ 
Gugecol of the Fnglish, which has the muzzic 
more flittened and obtuse, and the eye smaller, 
and the ‘Anguille pimperncux, Glut-eel of the 
English, which has the muzzle shorter in proportion, 
and eyes larget thar those of the others 

Mi XS anell, im ins work on Fishes, distiaguishes 
the following species as indigenous mp the British 
Islandy.—The Sharp-nosed Excl (A futiostris), 
Long-bee of Cuvier, the Bioad-nosed Bel (A lati. 
rostiis, Glut-EKel, Bowditch (Pimpernaun, Cuvier), 
the Smg (A. mediorostiis) Besides these be intro. 
duces the figure of a fowth eel, with the following 
observation: “ The term Gig in and ee 
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9495. Deep-nosed Pipe-tsh, 





2496 —Short Sun fish 
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is applied to a particular eel of small size, of which 
the tigure here introduced represents the head. 
This eel is the Anguille plat-bec of Cuvier, ‘Régne 
An.,’ tom. ii. p. 349, who considers it as a distinct 
species. It is the Grig-eel also of Mrs. Bowdich’s 
* British Freshwater Fishes,’ No, 28, in which work 
the three eels already spoken of here are well figured ; 
and the species were considered by Cuvier as identi- 
eal with those of the ‘Rogne Animal.’ ” 

If, then, this last be distinct from A. latirostris, 
we have four species of eels in the waters of our 
islands, and the same occur in those of France. 
With respect to the term Grig we may observe, 
that in most parta of Englaad it is merely applied 
tu any small eel, when not above nine or ten inches 
long, and of which from eight to ten are required to 
make up a pound weight. 

In their habits and manners these eels are 
very similar, and their flesh equally excellent. 
Hels inhalit ponds, rivers, and the brackish water 
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at the mouths of rivers; and further, they may be | 
regarded as migratory fishes: in the autumn they | 


make their way fo the sea in vast numbers, as it, is 


| 


believed, forthe purpose of depositing their spawn ; | 


whether they ever return up the river aerain, is not 
very clear, but in spring mynads of minute cela not 
above three or fou inches in length make their 
way from the brackish water, up the rivers, which 
they ascend, dispersing themselves as they proceed. 
These migrations have been observed in various 
rivers, as the Thames, Severn, Dee, &e. Some 
writers consider that the parent eels, as well as their 
countless fry, return from the brackish water of the 
estuary, and regain their haunts in the river. 

“In a tideway river,” says Mr. Yarrell, “the 
descent of eels towards the brackish water takes 
place during the autumn, and variuus devices are 
employed in different. streams fo intercept them in 
their progress.” Amony these are frames ot wood 
supporting wicker baskets or traps, which form very 
picturesque objects, and are common at various 
places along the Thames; yet it is very clear that 
all the adult cels in tidal rivers do not descend to 
the estuary, for it as well known that thousands he 
buried in the mud to the depth of twelve or sixteen 
inches, in a state of torpidity, and quantities are 
offen taken in this condition by means of ecl-spears. 
In Somersetshire, says Mr. Yarrell, “the peopse 
know how to find the holes in the banks of rivers. 
in which eels are laid up, by the hoar-trost: not 
lying over them, ag it does elsewhere, and dig them 
out in heaps. The practice of searching for eels in 
cold weather is not confined fo this country. Dr, 
Mitchell in his paper! On the Fishes of New York,’ 
published in the * ‘Transactions’ of the Literary and 
Philosophical Society of that city, says, ‘ln the 
winter eels lie concealed in the mud, and are taken 
in great numbers by spears.” The torpidity of the 
vel is connected with a low degree of respiration 
and, as Dr. Marshall Hall has shown, with this 
low grade of respitation co-exist great muscular 
irritability, a low temperature, and great tenacity 
of life, together with the power of long sustaming 
the privation of air and food. These peculiarities 
wre characteristic of these fishes, and, as Mir. Yar- 
rell observes, the muscular inntability of eels ac- 
counts for their restless motions and agitation durmg 
thunder-storms, at which time hundreds, poured from 
their haunts, rush tumultuously, and are captured in 
various traps, which imprison all that enter. He 
adds also, that their power of enduring a low tem- 
perature is shown by the fact that eels exposed on 
the ground till frozen, then buried in the snow, and 
at the end of four days put into water, and so thawed, 
slowly discover sigus of life, and soon perfectly re- 
cover. Now this power of bearing cold is at singular 
variance with the opinion that they are averse to a 
low temperature, and consequently that none exist 
inthe rivers of Siberia, the Wolga, the Danube, or 
any of its tributary streams; nay, more, that they 
are killed by cold or frost. Mr. Thompson, an 
‘Ann. and Mag. of Nat. Hist.,” March, 1841, says, 
"On the 6th, 7th, and 8th of the present month, 
February, 184), great quantities of this fish ina 
dead state floated down the river Lagan to th 
quays at Belfast. Here, upon these days, and along 


the coast of the river with the tideway, collecting | 


dead cels was quite an oecupation at low water. 
Three examples sent me by my frend Edmund 
Getty. Esq., were the Common Eel (A. acutios- 
tris, Yarr.y. They were found dead, of all sizes, up 
tothe Jargest.” Ltappears that a piercing east wind, 
accompanied by a hard frost, prevailed; aud as at 
low water a great extent of mud-banks is uncovered, 
the eels there imbedded are supposed to have 
perished from the intense oold arsing from the 
rapid evaporation occasioned by the bitter gale. 
In January, 1814, great quantities of eels in the 
same river met with a similar fate, an east wind 
prevailing, with an intense frost. In 1841, during 
the month of March, at the same time that the eels 
perished in the Lagan, multitudes of congers, vary- 
sng fron a foot to five or six fuet in length, perished 


| 
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in the river Lee, about six miles below Cork. (See 

Mr. F. Jennings’ report in the ‘Ann. and Mag. of 

_ Nat. Hist.,” May, 1841.) We believe that other 
instances of a like nature are on record. 

With respect to the assertion that there are no 
eels in the Danube, it is not quite correct: there 
are none in the Lower Danube. Captain Widdring- 
ton, R.N., says, “ During a recent tour inGermany, 
I was surprised to see eels put upon the table at 
Wurtzburg, which is high up the Mayn, and ina 
very cold country during winter; I was subsequently 
informed that they are abundant at Hanau, lower 
down the same river, the waters of which must be 
at least as cold as those of the Danube. On ar- 
riving at Vienna, I mentioned the circumstance to 
Professor Heckel, who has the charge of the ichthyo- 
Jogical department, who informed me that great 
numbers were brought to Vienna from Ulm, which 
is high up the river (Danube), but that they have 
never been seen lower down. Subsequent inquiry, 
and having ascertained the very great pains which 
have been taken in investigating the natural history 
of the river, satisfied me that this account was true ; 
and that it is next to impossible they should not 
have been detected had they frequented the 
Lower Danube. The fish-market at Vienna is held 
on the river, the well-boats bemg moored to the 
shore, whence the inhabitants of that luxurious 
capital are supplied with the most delicious fish 
brought from all sides. These people informed me 
that they drew part of their supplies of eels from 
Ulm, but that the greater part came from Bohemia, 
consequently from the head-waters of the Elbe, 
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which ought to be a still colder river than either - 
the Rhine or Danube, This winterthe thermometer | 


was 19° af Vienna, whilst at Dresden | was told it 
fell fo 24% Réaumur, 

* Now, assuming the case as I have stated, that the 
habitat of the genus is contined to the upper streams 


ofthe Danube, we have the fact that migration is | 
not necessary to them, though it is certainly their 


habit in this country. It must be remembered that 
Ulm is in a very cold country, being considerably 
higher than Vienna, There can be little doubt that 
the eels there hybernate in the mud, but why do 
they not remove to the more genial region, and to 
the admirable locality of the delta of that great river ? 
The reason IT take to be the following—the waters 
of the Danube may be divided into three classes : 
first those of the Black Forest and that vicimty and 
those which fall into the river from the left towards 
Bohemia. These waters are more or Jess rich and 
lat, and of the description which affords the most 
abundant nutriment to fish, especially of the genus 
under consideration, Below Ulm, however, a 
change soon becomes visible: the great. tri- 
butanes from the Alps begin to pour in, and 
scon oalfer the character of the water. These 
Alpine streams mav be divided into two Classes: 
—these which proceed at once from the gla- 
ciers and upper valleys without) meeting with 
larve lakes to filter and purify them, like the 
Khine and Rhone; these waters are charged with 
the commuinuted particles of the rocks over which 
they have passed, and are not only rapid, but have 
a pecuhar strength and rawness, which, [ consider, 
combined with the want of food, renders them un- 
Inhabitable by the eel and many other sorts of fish ; 
even the trout are searce and of bad quality, and 
the only good trout in the Alps are those from the 
lakes or the streams of the plains, where better 
nourishment is afforded to them. ‘The second class 
of Alpine waters are those which have passed 
through and been purified by the lakes, from which 
they issue clear, softer, and warmer than those we 
have mentioned. Mven these rivers are not favour- 
able to the propagation of fish in general, and | 
Was surprised fo find that mn the country so clo- 
quently deseuibed by Sir H. Davy, and which I ex- 
pected to find teeming with fish, that it was scarce 
and dear, thongh full of the most beautiful lakes 
and rivers.” (Ann. and Mag. of Nat. Hist.,” Nov. 
1841.) 

It is then, aceording to these views, from the vast 
influx of Alpine water, as the Inn, the Traun, the 
Save, and Drave, that the Lower Danube is untitted 
for this fish, and not from the mere coldness of the 
river. In our own country it: may be observed 
that few or no eels inhabit mountain streams and 
rivers, 

That eels breed in the fresh water of inland rivers 
and lakes, from which they are unable to visit the 
sea, isa point on which little doubt exists; indeed, 
Mr, Yarrell expressly states, that in the Mole, the 
Wey, and the Longtord river, and in various large 
ponds, from which there is no possible egress, the 
eel does not deposit its spawn till near the end of 
April, while in eels from the brackish water of 
higher temperature the breeding season takes place 
much earlier. ) 
, els often quit the water, and wander during 
Warm dewy nights on the grass, either in quest of 
wornis, frogs, and other food, or in order to change 
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their locality; hence they often’ travel ‘from «:. 
into adjacent ponds, where tha: of cam tive 
are thinned by their rapacity. one Occasion 

ourselves saw three or Jour eels on the banks of the 
Severn, near Bewdley: it -was dusk, the Weat} : 
was warm, and the grass wet with dew: seas 
small pools close by seemed at the eame time ali 
with eels. ns! 

The passage of the shoals of young eels up tl 
Thames in spring, which 1s continued for several 
days, is called #elfare, the Saxon word Jare nen 
fying to travel (as in wayfare, seafaring, thorough. 
fare), and Mr. Yarrell thinks that the term Zi», 
applied along the Severn to a young eel, is a cor. 
ruption of Bedfare. The London market js princi. 
pally supplied with eels from Holland by Dutc) 
fishermen. The vessels are built with capacious 
wells fur their preservation alive, and each brings a 
cargo of fiffeen or twenty thousand pounds’ Weight 
of live eels, for which the Dutch merchant pays a 
duty of 132. per cargo for permission to sell, 

The eel is among the fishes of the South Sea 
Islands. Ellis, in his ‘ Polynesian Researches,’ vol, jj 
p. 286, says :-—“ In Otaheite eels are great favourites 
and are tamed and fed until they attain an enormous 
size. These pets are kept in large holes, two or 
three feet deep, partially filled with water. On the 
sides of these pits they generally remained, except. 
ing when called by the person who fed them, | 
have been several times with the young chief, when 
he has sat down by the side of the hole, and by 
giving a shrill sort of whistle has brought out ah 
enormous eel, which has moved about the surface 
of the water, and eaten with confidence out of its 
master’s hand.” 

Fig. 2493 represents a view of the Thames at 
Eton; in the whole of this part of the river, from 
Hampton up to Reading, and beyond, this fish is 
very abundant. Fig. 2494 represents a fish-basket, 
better adapted for large fish than those in common 
use. It contains a fine Thames trout. 
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fry ‘of other fishes 


SECTION LOPHOBRANCHII. 


The fishes of this group are distinguished by hav- 
ng the branchi, or gills, divided into little tufts of 
a rounded form, disposed in pairs along the branchial 
ares, instead of exhibiting a pectinated structure as 
in the previous fishes. ‘They are concealed under a 
large operculum or flap attached around its margin 
by means of a membrane, leaving only a small 
aperture for the exit of the water, and exhibiting in 
its structure merely slight traces of rays. The fish 
of this group, besides, have the body cuirassed from 
one extremity to the other by scutcheons, which 
render it angular. The. swimming-bladder is of 
tulerable size, but of thin tissue. 


Family SYNGNATIUDAt (PIPE-FISH ES), 
2.495.—Tuke Deep-Noskp PIPE-FISH 


(Syngnathus Typlle). In the genus Syngnathus 
the body is elongated, slender, cuirassed with plates 
in parallel lines; the head is long, the jaws are 
produced, united, and tubular; there are no ventral 
fins. In two species, the great pipe-fish and the 
deep-nosed pipe-fish, the males have an elongated 
pouch under the tail, closed by two folding mem- 
branes. These two fishes (which have dorsal, pee 
foral, and caudal fins, and a posterior one beluw 
while the other species have only a dorsal fins are 
common on many parts of our coast, sometimes 
appearing among sea-weed in low water, at other 
limes seeking the deep-water: they “ move slowly, 
about ina singular manner, horizontally or perpen- 
dicularly, with the heads downwards or upwards, 
and in every attitude of contortion, in search of food, 
which chiefly seems to be water insects.” 

One portion of their history is very remarkable - 
the male receives the roe of the female in the sub- 
caudal pouch referred to, and here the eggs, wich 
are large and yellow, lie in hemispherical depres- 
sions until hatched, when the young make their 
escape. But at what time or in what manner the 
eges are transferred to this receptacle appears to 
be not as yet ascertained. Mr. Yarrell observes, 
‘*M. Risso notices the great attachment of the 
adult pipe-fish to their young ; and this pouch pro- 
bably serves as a place of shelter to which the 
young ones retreat in case of danger. I have been 
assured ‘by fishermen that if the young were shaker 
out of the pouch into the water over the eide of the 
boat, they did not swim away, but when the parent 
fish was held in the water in a favourable position, 
the young would again enter the pouch.” The 
mouth in these fishes is small, placed at the ex- 
tremity of the tubular snout, and opening obliquely 
upwards. In the deep-nosed pipe-fish the tube 15 
much deeper than in the great pipe-fish, and more 
compressed at the sides. 

To the present family 


belong those extraordinary 
fishes, the Hippocampi. 


Rays AND Skate. | 





SECTION PLECTOGNATHI. 


imperfect structure of their jawa, and the 
fication of the skeleton, these fish approach 
the caltilaginous series. Their principal character 

sty in the solid attachment of the maxillary 
ee on the side of the intermaxillary, which forms 
a the jaw; the palatal bones unite with the 
‘hall by means of a suture, and consequently are 
¥ ale of mobility. The gull-flaps and rays ase 
vncealed under a thick skin, which gives exit to 
ie water only through a small onfice. Thee are 
only tifling vestiges of abs; ventral fins are 
wanting; the awimming-bladder 1s generally con- 


wderable. 


Family 


In the 


slaw Ors 


WYMNODONTIDA (GLOBE-FISHES, 
SUN-FISHES, DIODONS, &c.). 


The jaws, instead of being furmshed with ordinary 
teeth, are giuumished with an ivory substance, divided 
ynto sertes of laminge, the whole resembling a pai- 
rot’s beak; this beak really consists of true teeth 
united together, succeeding each other, m propor- 
fon as the anterior teeth or Jaminw are worn by 
tituation. These fishes live on crustaces and sea- 
weed, and their flesh is generally musky, and even 
ynwholesome. Some, as the tetraodons and dio- 
dons, ate capable of inflatmg themselves into a 
spherical form, and thus distended they float with 
the back downwaids, and make progiess by the 
adot the pectoral fins. The sun fishes seem ca- 
pable of floaung, but not of distending themselves 
with air. 


2496.—Tue SHort SuN-FISH 


(Orthagoriscus mola). In these flat discoid 
fishes the dorsal and = postenor fin below are 
unted to a deep caudal fin, of which they seeim 
to be two long wing-like points. The short 
aun fish a8 sometimes seen floating in our seas, 
with little motion, appearmy, as it les on one 
side, he a fish dead or dying. It attains fo a great 
sive, upwards of four fect in Jeneth, and more than 
thiee hundeed pounds in weight. Mr Neill says, 
respecting one brought to him,- & The fisherman 
tntormed him that when they observed if, af was 
swimming along sideways, with ats back fin fre- 
quently above water; if seemed to be a stupid dull 
(ish, and made httle o: no attempt fo escape, but 
allowed one of the sailors to put his hands under at 
and lit af fauly mtothe boat. ‘The sun fish is gene- 
milly mentioned as remarkable for its phospho- 
rescence > bul this specnuen did not exhibit. that 
phenomenon 49 distinctly as a haddock or hemaing.” 

The sun-fish, according to Mr. Couch, is migratory, 
and, he suspects, heeps at the bottom feeding on 
ccaeweed ; but in calm weather if mounts to the 
suface, and hes perhaps asleep, with its head and 
even in eyes above the water, floating with the 
files Mi. Couch has known the sun-fish make 
powertul but awkward cfloits to escape when at- 
ticked, bending and dueeting ify motions in various 
ways. (See Yarrell,) 
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CHONDROPTERYGIH (CARTILA- 
GINOUS FISHES. 


In these fishes with a cartilaginous skeleton, the 
Manillay and antermaavlary bones are reduced to 
amere rudiment, and them functions are filled by 
bones analogous to the palatal, and even sometimes 
by the vomer, They ae divided into two sections: 
Those with the bianchige fiee, covered with gull- 
flaps; and those with the bianchiw fixed by their 
outer edge, the water eseaping by five o: more 
biinehial apertures pierced in the skin, ‘To the first 
divinion belongs the Sturgeon ; to the second, the 
Sharks and Rays. 


Family STURIONIDJE (STURGEONS). 


2497.— Tux Be_va@a StrurGEON 


(Acipenser huso), In the genus Acipenser the 
body ls Jongated and angular, defended by indurated 
pales and spines ananged in longitudinal rows; 
“Hout pomted and comical; mouth placed on the 
Le suilace of the head, tubular, and without 
oth 

lhe species of the genus Acipenser are very nu- 
Meious; seven species appear up the Danube, 
cifterent trom the ordinary sturgeon (A Stuno), 
“hich 1g caught, offen of large size (from six to 
eivht feet and upwards in Jength, and two or three 
undred pounds in weight), around our const and 
vur estuaries. Along the northern coasts of 
ao the common sturgeon is very abundant, and 
Mlenaive fisheries are established for its destruction. 
aviar 1s made from the roe of the female; isinglass 
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from the thick air-bladder; and the flesh, besides 
being highly esteemed while fresh for the table, is 
preserved by salting and pickling. 

In the Caspian Sea there is a hugs species called 
Le Hausen, Great Sturgeon, and by some Beluga* 
Sturgeon, which often measures fifteen and some- 
times twenty feet in length, and individuals weigh- 
ing from one thousand to fifteen hundred pounds 
weight are not untrequently taken. An extensive 
fishery is established for the purpose of captuiing 
these fish for the sake of the 10e and the au-blad- 
der, and as many as 103,500 are sad to be taken 
In the course of a year, affording 80,000 pounds of 
Isinglasy, and 414,000 pounds of caviar. The fishery 
Is hept up duung the winter, holes being made in 
the ice for the introduction of the ropes and hhnes 
The principal fishing, however, commences about 
the end of March or beginning of Apiul, when the 
great sturgeons approach the shore im immense 
| swrims; they ae caught by means of lines, each 
about nine feet long, with a bated hook, and tas 
| tened to the number of 125 to a rope 262 feet im 
| Jength. 
| This rope, with its lines, ws called a nest, and thuity 
| of these nests tied together commonly belong to 

one fishing-machine, the two ends of this are se- 

cured fo two woeden anchors, and «@ stone of several 

pounds weight divides each nest. The rope, stretched 

oul fiom pout to pomt, floats heavily in the watet, 
| andas visited twice a day and the Imes tied; the 
dish attached to the hooks are seemed by a cord 
passed through thea gills, and drawn ashore. This 
| wok lastsabout a fortmight, when, on the retreat of 
| fle gieat sturgeons to the deep water, a smalle 

species takes their place; itis termed the Sevruga 
| (A. helops, Pall), and seldom exceeds four feet, 
but sometimes attains to erght or ten, and as so nu- 
merous, that a single vessel will in the coutse of a 
fortuight capture 16,000 01 20,000. 

In the autumn there is a second fishery of the 
gieat sturgeon, and, as we have said, it is hept up 
| on the ice during the winter. The value of the dit- 

ferent sorts of sturgeons and their products, cauglit 

In the Caspian in an ordinary year, ssaid to amount 

to 300,000/, OL the shins of old and tage fish a 

sort of Jeather is made, and those of the young are 

used in some patts of Rinsia and Tartary instead ot 
| window-glass. But we must pass fo our second 
division. 


| Family SQUALID.Y (SHARKS, DOG-FISH, &c ) 


2498,—THr SMALL-Srollip Dog-iisu 








(Scyliam Cauca), In a sketeh like the present 
want of space precludesom entenng into all the 
stiuctural details of the present family, or mito the 
; grounds upon which the many genera are founded. 
| For danng, voracity, and rapidity, these fishes have 
; been long notorious. 
| OF the sharks whieh frequent our seas the small 
| spotted dog- fish asone of the most common, and few 
have visited the shore who have not observed its flat 
oblong eves with a long tendiul from each comer, 
| called sea-purses, thrown upon the beach on elmg- 
ing to the ponds of sea-weed. It may be here 
observed that many of the true sharks are ovovivi 
parous, producing them young alive, while others 
produce eegs in fhe jomm of homy cases, with 
two fissures, one af each end, for the admission of 
pea-watler and the exit of the young. 

Among the shaths the females exceed the males 
Insive; they hunt m company, are very tenacious 
of te, and then teeth are severe weapons, formed 
for cutting and retaimimng then prey. 

On our southern coast especially the present spe- 
cies (Ot stall size) is very abundant, and annoying 
| to the fishermen, who often capture if im then nets, 
Vand draw up a useless booty, it is, moreover, In- 
| yunious to the interests of the fishermen from. its 

voracity, mahing teruble havoc amongst the shoals 

which migrate towards the coast. The same obser- 
| vation applies to the other species of dog fish and 
sharks which frequent our seas, 

Of these the followmg me desenbed by Mz. 
Yariell :—The Large spotted Dog fish (Scy ium ca- 
tulus), le Roelier of the Freneh; the Blach-mouthed 
Doy-fishh (Seylhum melanostomum), sare on our 
coast, but well hnown an the Meditenanean; the 
White Shak (Carchanas vulgaris), le Requin of 
the Fiench, a large and dangerous fish, occasionally 
met with on the British coast, more common in the 
Meditenanean, and the dread of manners in the 
sens of warmer latitudes, where at will follow the 
vessel for Jeagues, and is often taken by a baited 
hook. The Fox Shark, or Thresher (Carchanas 
vulpes), remarkable for the length of the upper 
portion of the tail-tin; it measmes fiom eight or 











* The true Beluga is a species of porpoise or dolphin (1). leucas, 
Gm.), 1n the northern seas. 
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ten to fifteer eet in length, and has received the 
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name of Thiesher from its mode of defending itself 
by violently lashing with its powerful tail. It is 
not common near our shores, but is frequent in the 

Mediterranean and the wa:imer seas. ‘The blue 
Shark (Carchanas glaueus), a migtatory visitor to 
the coast of Cornwall, ariving about the nuddle on 
latter put of June, and detested by the fishermen 
for the devastation it commits among the shoals 
of piichads, &e , and the injury it does to the nets, 
which it cuts tu pieces with its teeth as an easy 
means of exfieating the fish entangled in’ the 
meshes, swallowing both fish and sting ‘ogether, 
The Porbeagle (Lamua Comubien), a species more 
¢ommon on the noth and north east coast of our 
stand, especially in autumn, than alone ou southemn 
shares. Tt appears fo be greganonus, hunting ate 
wey masamalltioops. The Beaumans Shak Lamnae 
lonensis , rare on our shores, two specimens only 
having been taken on the Anglesey side of the 
Mena ‘Lhe ‘Tope or Penny Dog (Galeus vulganis , 
a common specics ou the southern coast and along 
the shores of Cornwall, attaming to si feet in length, 
and noted for ats rapacity. The Smooth Tlound 
(Viustelis levis), a species in tolerable abundance 
round our coast, and used in the Hebrides as food 

It as] Emussole of the Freneh Its food consists of 
crustacea, which as flat teeth, ananged hkhe the 
pleces ol a mosaic pavement, are wel) adapted for 
crushing. The Bashing Shark tSelachous maximus), 
so called from ats habit of bashing quietly on the 
suilace of the sea im sunny weather, when it 1s s0 
listless as offen to allow of the close approach of a 
boat: it as seen principally off out southern coast, 
and one measuing thoaify sa feet om Jength was 
fahen some years since near Bughton. The Picked 
Dog-fish (Spinax Acanthits), a common specier, 
with a oshup spime before each dorsal fin, used as 
eflective weapons of defence. It is very annoying 
fo fishermen, ands grepanous ino its habits. The 
Caecntand Shack (Scymmus borealis), a native of the 
nother seas, but occasionally visiting the shores 
of Scotland. Jt measures from ten to fitteen feet i 
length, and is celebrated as being one of the deadly 
flues of the whale. 


Fanaly RATT. (RAYS AND SKATE). 
2499 —The TuHoORNBACK 
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(Rae clarata). The Rays or Skate me of a de- 
pressed figtre, having the disc rhombordal, the ereat 
breadth of the body bemg produced by the singular 


expansion af the pectoral fins, There 1s no distiet 
| 
| 
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head, the tei ws dong and slender, and turmished 
with two dorsal or upper fins, and sometines wath 
the vestige of aenudal  Jhe mouth and branchial 
onhces are on the under suitace | The feature of 
the shin vanes, in some ois raspelibe, in others 
studded with tubercles or springs, with which Jatter 
the tall as always ar ied Jhese fishes, some of 
Which attain fo enormous dimensions, are admirably 
adapted by them form for existiig at the bottom af 
the water on beds of sand or mud. When disturbed 
they shde along im an undulatory manner, and wath 
ashght motion of the pectoral fins. They defend 
themselves by lashing violently with the tad. The 
Rays are very voracious, feeding on fishes and ¢rus- 
facea ftoecther with shelled or naked mouliushs. 
Then teeth ae flattened and lozenge shaped, and 
sefap close anay: but madult males the posterior 
angles of the teeth become elongated (at least in 
most species , fommung a senicd phalana of points 
duected backwards, So powerlul are the jaws, that 
they are capable of crushing the shell of a crab wath 
the mieatest ease. At the base of «ach ventral tin 
| postenionly and bencath aa eylindieal appendage 


pecuhar only to the male. The tamales exceed the 
males in size; then eges are Comeous, and Closely 
resemble those of the dog fish, 

The thotnback Is very Common on our coasts, and 
staken ain abundance for the table im sping and 
summer, When at visits the shallows. ts flesh, how- 
evel, isin the best condition in’ November. The 
female as known under the term of ‘ Maid.’ The 
shin as covered wath thoy tubercles, vauable im 
number. 

Fig. 2500 represents a fishorman of South Wales 
with his coracie, or portable bout of hide or pitched 
canvas stietehed over shght ubs of wood. Jn this 
frail bask he fearlessly ventures on the waters of the 
Severn or the Wye: such were the boats of the 
painted Butons im the time of Ceesar 

Fig. 2501 represents ancient Fyyptians captuing 
fish with adiag net, Fig. 20502, heyptians angling. 
Both are taken fiom a tomb at Bem-Hlassau. th-y 

'ailustiate the mode sn which fish were taken in the 
| Nile ata remote period, 

| Figs. 2503, 2504, 2605, are delineations of Arab 
| fishermen of the present day, 


| 


END OF THE CLASS PISCES (FISHES). 





#495 —Small spotted Dog fish 2499 —Thornback. 
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8804 Arab Fishermen 2506 —Arab Fisherman 
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3509.—Ventricose Cuttle-fish. 
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On leaving the vertebrate series of animals and | 


entering upon the present, a few words may be 
deemed requisite. 

The title Mollusca, given by Cuvier to the beings 
included in this grand department of the animal 
‘kingdom, conveys an allusion to the general softness 
of their structure; it has been exchanged by Pro- 
fessor Owen for the term Heterogangliata, in refer- 
ence to the irregular distribution of the nerves and 
mervous ganglia, a term now adopted by most phy- 
siologists, This extensive section embraces the 
slugs, the conchiferous and tunicate mollusks, and 
the cuttle-fishes. 
~ In. the heterogangliate animals there is neither 
an articulated axeleton nor a vertebral column, 
The nervous system consists of filaments given off 
from ganglia or knots, disposed in different points, 
“one principal ganglion being situated on the aeso- 
Phagus which it encircles with a nervous thread. 


he want of symmetry in the distribution of the 


ganglia or nervous centres is in accordance with 
the absence of symmetry observable in the ex- 
ternal configuration of these creatures, as well as 
in the variable arrangements of. the internal 
organs. 

‘he circulation is ak double,—-in other words 
there is a systemic as well as pulmonic or branchial 
circulation; this function is assisted by an aortic 
ventricle, from which the blood is returned by 
veins from the aérating apparatus, which first con- 
‘duct to an auricle. In the cephalopods or cuttle- 
fishes, there is a pulmonic as well as aortic ventricle, 
and the pulmonic ventricle is even divided into 
two; when there is more than one ventricle they 
-aré not united, but are offen at a distance from each 

other, representing two distinct hearts. The blood 
is of a white or pale bluish tint. With regard to 
the senses, it may be observed that though they 
appear to be endowed with that of smell, yet 
MO express organ has been detected. Perhaps, as 
Cuvier remarks, the whole of the external skin 
receives impressions from the odorous particles of 
bodies, resembling, as it does, a pituitary membrane. 
None are endowed with, the sense of sight, with the 
exception of some of the gasteropods, as snails, 
slugs, &.; and the pteropods, as the clio, which 
“have eyes; and also the cuttle-fishes, which have 
tot only large bright eyes, but organs of hearing, 
and a brain enclosed in an osseous case. 
. The heterogangliata almost invariably present a 
evelopment of the skin which covers the body, 
and more or less resembles a mantle; sometimes, 
Indeed, it is reduced to a simple disc; sometimes it 
‘meets, and uniting, envelopes the body ag in a 
‘pheath ; sometimes it is hollowed like a sac, and 
occasionally diverges in the likeness of fins, 

Many of these animals are naked,—some, how- 
ever, are housed in shells of varied form and colour. 
—, ‘With regard te the digestive apparatus there is 
great difference. Generally, however, there are 
salivary glands, and always a liver of large size. 
“Many have secretions peculiar to themselves, 
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CLASS CEPHALOPODA (CUTTLE- 
FISHES). 

The Cephalopods may be described as marine 
-pnimals, having the body surrounded by a mantle 
in the form of a sac or 
crowned with eight or ten Jong flexible but powerful 
appendages, always furnished with suckers on their 
internal surface, by means of which they not only 
creep along at the bottom of the sea, but grasp 
their prey and force it into the mouth, which is 
armed with a parrot-like beak. The branchial 
pose communicates with the surrounding medium 
y @ sort of funnel, which projects beyond the 
edge of the mantle, and opens anteriorly, pointing 
tothe head. All are ovipurous. | 

~~ Ttis in these creatures alone of the mollusks that 
@efinite rudiments of an internal skeleton are to be 
found, This is, it is true, in a cartilaginous con- 
sdition, but still it cannot be mistaken; a large 
perebral. cartilage encloses and protects a ganglion, 
which ‘may be regarded as a brain, gives attachment 
#6 the muscles of the tentacula, encloses: an au- 
ditory apparatus, and supports the eyes. Other 
eartilages occur in diferent parts composing the 
rddiment of a spine. But this commencement of a 
skeleton must not be confounded with a corneous 
or a calcarenus structure contained in a large cavity. 
within the: doreal, porti 


| real. portion of the mantle, and there 
secreted by the sides of the chamber itself, In the 
cuttlefish: (Sepia 
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at a little distance tes by minute but very nume- 
rous pillars, the whole forming that light and porous 
structure known in the shops as cuttle-fish bone. 
In the Calamary (Loligo) this gladius is a long horny 
substance somewhat resembling the head of a spear, 
and often two or three exist in the same cavity. In 
both cases the plate is analogous to the small lamina 
found in the mantle of some slugs, and may be 
regarded as a rudimentary shell, the vestiges of a 
structure which we shall find developed in the 
argonaut and nautilus; in which animals we find it 
assuming the form and use of a true shell, over 
which the mantle is more or less reflected, but in- 
which the animals are housed; and we may here 
add that from this circumstance the cephalopods 
are divided into naked and testaceous. 

In order, however, to understand more clearly the 
general character of these strange creatures, Jet us 
turn to our pictorial specimens, beginning with the 
poulp, or polypus of the ancients. 

Octopus vulgaris, common on the southern coasts 
of Kurope, and found on our own shores. 


2506, 2507.-—-THe Common Curt.e-FisH, on 
PoLyrus 


(Octopus vulgaris). Poulp or Preke, There is 
something strange and uncouth in the aspect of 
this creature; its long flexible arms moving and 
curling in all directions, and its large eyes, which 
stare with # fixed gaze, rendering it even re- 
pulsive, 

A cursory observer would predict it ferocious 
and carnivorous: it is indeed one of the tyrants of 
the waters, making fishes and crustacea its prey. 
When crawling at the bottom of the water, the 
globose body is clevated; the arms or tentacula 
wre spread out, and supported by them it travels 
along as they seem to bend beneath it. These arms 
are eight in number, long, narrowing to a point, 
and in the present species united at their base by a 
thick web: each of these flexible but vigorous 
arms is crowded with suckers along its inner aspect 
to the number of two hundred and upwards. Woe 
to the fish that is enfolded in their strenuous grasp. 
Vain is resistance; the suckers adhere with such 
tenacity that they may be sooner wrenched off than 
unfixed. Closer and closer to the mouth is the 
victim drought, it is secured as in a vice, andthe 
work of demolition commences. In some species, 
as we shall hereafter find, the efficacy of these 
suckers for holding slippery prey is increased by 
the addition of a hook, which acts like a grappling 
iron. 

It we look at the suckers of the cuttle fish, fig. 
2508, we shall see that each consists of an adhesive 
disc, composed of muscular membrane, with a thick 
fleshy circumference, presenting when expanded a 
number of radii, converging around the circular 
orifice of an inner cavity ; in this cavity 1s a move- 
able muscular piston, which, when the sucker is not 
in action, appears Jevel with the circular aperture ; 
but which, when the dise is closely applied to any 
object, is drawn strongly back, the cavity it filled 
being now a large vacuum; the whole is, in fact, 
an air-pump of most precise and beantiful construc- 
tion, When the animal releases its hold, it relaxes 
the contractor muscles of the piston, which returning 
fills the vacuum and the suction ceases. 

In our seas none of the cephalopods are large 
enough to be formidable to man. in the hotter 
latitudes, however, species of gigantic size have 
twined their dreaded grasp round human victims 
and dragged them to destruction. According to 
Deny de Montford, Dens, a navigator, avowed that in 
the African seas, while three of his men were °m- 
ployed during a calm in scraping the sides of his 
vessel, they were attacked by 9 monster of this kind 
which suddenly appeared, seized them im its arma, 
and drew two of them under water in spite of every 
effort to save them; and that the thickness of one 
of the creature’s arms, which was cut off in the 
contest, was af its base equal to that of a fore-yard, 
whilst the suckers were of the size of ladles, The 
man who was rescued died delirious during the 
night. We read also of another crew who were 
similarly attacked off the coast of Angola: a gi- 
gantfe cuttle-fibh threw its arms across the vessel, 
and was on the point of dragging it down, when the 
crew succeeded in cutting off its arms with swords 
and hatchets. When thei: danger was most immi- 
nent they prayed to St. Thomas for aid, and in 
gratitude for their deliverance dedicated on: their 
return home a picture representing their perilous 


encounter to the saint in his chapel at. St.::Malo.- 


Peffhant states that in the Indian seas, asa frietid of 
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affirm that cuttle-fish are often seen two fathomy 


1 outer, are laved “by the: 


broad over their centre, with arms nine ‘fathoms 
Jong; and that when they go out in boats they are 
in dread of them, and never sail without an axe for 
rotection. Even on the shores of Sicily, Mr, 
wainson saw cuttle-fish taken, two of which would 
be a good joad, their arms being as thick as: those 
of a man, Sas 

It was probably a species of octopus that Mr. 
Beale encountered while searching for shélls upon 
the rocks of the Bonin Islands. He was much 
astonished at seeing at his feet a most extraordinary 
looking animal crawling towards the surf, which it 
had only just left. It was creeping on its eight 
lega which, from their soft and flexible nature, bent 
considerably under the weight of ifs body; so that 
it was lifted by the efforts of its tentacula only a 
small distance from the rocks. It appeared much 
alarmed at seeing him, and made every effort to 
escape. Mr. Beale endeavoured to stop it by press- 
ing on one of his Jegs with his foot; but a though - 
he used considerable force for that purpose, its 
strength was so great that it several times liberated 
its member, in spite of all the efforts he could em- 
ploy on the wet and slippery rocks. He then Jaid 

old of one of the tentacles with his hand, and held 
it firmly, so that the limb appeared as if it would 
be torn asunder by the united efforts of himself and 
the creature. He then gave it a powerful jerk, 
wishing to disengage it from the rocks to which it 
clung so forcibly by its suckers. This effort it 
effectually resisted ; but the moment after, the ap- 
parently enraged animal lifted its head with its large 
projecting eyes, and loosing its hold of the rocks, 
suddenly sprang upon Mr. Beale’s arm, which he 
had previously bared to the shoulder for the purpose 
of thrusting it into holes in the rocks after shells, 
and clung with its suckers to it with great power, — 
endeavouring to get its beak, which Mr. Beale could 
now see between the roots of its arms, in a position 
to bite, Mr. Beale declares that a sensation of 
horror pervaded his whole frame when he found 
that this monstrous animal had fixed itself so firmly 
on his arm. He describes its cold slimy grasp as 
extremely sickening, and he Joudly called to the 
captain, who was also searching for shells at sume 
distance, fo come and release him from his disgust- 
ing assailant. The captain quickly came, and 
taking Mr. Beale down to the boat, during which 
time the latter was employed in keeping the beak 
of the cuttle away from his hand, quickly released 
him by destroying his tormentor with the boat- 
knife, when he disengaged it by portions at a time. 
Mr. Beale states that this cephalopod must have 
measured across its expanded arms about four feet, 
whilst its body was not bigger than a large clenched 
hand, It was the species called by the whalers 
“rock-squid.” (‘Natural History and Fishery of the 
Sperm Whale.’) 

It has already been said that the mouth of the 

cuttle-fish is placed in the centre of the space en- 
closed by the arms; it consists externally of a thick 
circular Jip around an orifice: beneath this Jip, and 
eee ‘appearing through the orifice, is a beak 
ike that of a parrot, excepting that the short man- 
dible is the uppermost; these mandibles do not 
cover bone, but their interior is filled with a fibrous 
substance of great strength and solidity. In the 
nautilus these mandibles are blunt, of a calcareous 
texture, and caleulated to crush the shells of mol- 
Jusks, The muscles in which the jaws of the euttle- 
fish are imbedded, and by which they are worked 
are extremely powerful. In the ordinary octopus 
they are capable of stripping off the armour from 
crabs and lobsters, and of cutting up the flesh of 
fishes, Within the mandibles isa fleshy tongue in- 
vested with a papillose membrane of delicate tex- 
ture, and also armed with recurved horny papille, 
so that the tongue, by its vermiform action, 18 
easily enabled to transmit the food into the gullet, 
which passes through a ring in the cranial cartilage, 
dilates into a spacions crop with glandular wails, 
whence: a short canal leads to a strong .muscular 
gizzard lined with a leathery skin, In this gissard 
the food is ground to pulp. At the root of the 
tongue there are large salivary glands. = 

We have previously alluded to the connection of 
the siphon or funnel with the branchial chambers. 
The branchiee are situated in a distinct chamber on 
each side of the body, separated from: the viscera 
by a membranous partition : the brenchim are, vty 
beautiful, consisting each of a -singie fo 
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ment cannut: force‘the water out through the same 
aperture, it therefore is urged smartly through the 
fannek or siphon; thus is respiration effected, but 
as by simple mechanism two ends are often gained 
in the economy of organic beings, #0 in this instance 
{he. respiratory organs are most efficient means of 
Jocomotion; it is by the discharge of the water 
through the siphon that the cuttle propels itself along 
in swimming. As the siphon points to the head, and 
the water is thrown out in that direction, these ani- 
mala, as muet be evident, swim, with the head back- 
wards, their eyes being always on the enemy from 
whom they are escaping ; the arms are either closed 
together and projected so as not to impede them, 
or act aa oars in unison with the action of the bran- 
chial cavities. Such species as have paddles or fin-like 
expansions of the muntle, as the Sepia officinalis, 
the calamaty or flying-squid, are aided by them 
in their aquatic movements; but in octopus, which 
has the limbs united by basal webs, the arms by 
their flapping take an important part in the act of 
swimming. Thus the cuttle-fish shoots rapidly 
along, makes sudden darts and Icaps; and many 
species at least, as the calamary, can throw them- 
selves out of the water and take sweeping leaps 
resembling those of the flying-fish: a clicumstance 
not unknown to Pliny, A Jearned writer in the 
‘ Penny Cyclopsdia’ says, ‘“ We well remember in 
our youth going far out with an old fixherman of 
Dawlish to visit his floating nets which he had laid 
for the pilehards. As we looked down into the 
clear blue water we could see that the number of 
fish entangled was great; but to the great dis- 
comfiture of the fisherman, who was eloquent on 
the occasion, almost every other fish was locked in 
the embraces of a cuttle-fish plying his parrot-like 
mandibles to some purpose. The fisherman, who 
seemed to regard these unbidden guests as an in- 
carnation of all evil, carried a capacious landing- 
net, but so quick was the sight of these cephalopods, 
so ready were they in letting go, and agile in darting 
back or sideways clear of the net, that, though the 
greedy creatures held on to the Jast moment, the 
fisherman did not secure above three ouf of the 
crowds that had spoiled his haul.” | 

All have heard of the ink of the euttle-fish, which 
forms an admirable tint for painting. It is of a 
rather dense consistence, and mixes readily with 
water, a circumstance important to the animal itself, 
as it is to the discoloration of the surrounding fluid 
by its admixture that the creature trusts for conceal- 
ment when threatened with danger. Cuvier drew 
his figure of the cuttle-fish with ink extracted from 
its own body. It appears besides that in fossil spe- 
cimens of extinct species the ink will often retain 
its character and qualities, Dr. Buckland gave to 
the late Sir Francis Chantrey a portion of some 
taken from a fossil specimen, requesting him to try 
its power as a pigment, and he executed a drawing 
with ® portion of it. The drawing was shown to a 
celebrated artist, who immediately declared it to be 
linted with sepia of excellent quality, and begged 
to know by what colourman it was prepared: the 
sepia used in drawing is from the ink-bag of an In- 
dian species of cuttle-fish, whence its name. 

Dr. Buckland has the drawings of extinct. species 
executed in their own ink, and from the pertection 
and repletion of the ink-bag, he infers the sudden 
destruction and rapid petrifaction of these beings. 
The ink-bag is differently seated in different species, 
and is filled up with a spongy cellulosity saturated 
with the: inky matter, which is thrown out in great 
abundance, In the octopus the ink-bag is enfolded 
in the mass of the liver ; in the calamary it is placed 
near the funnel; in the sepia near the botfom of 
the visceral cavity. Wherever it is seated a duct 
leads from it into the siphon, through which the ink 
lsejected at the will of the. animal. Among the 
modes of self-preservation with which various crea- 
tures are endowed, this is one of the most singular. 
Cuttle-fish, voracious and strong as they are, have 
their destroyers, as the grampus and cachalot, &c. ; 
no sooner do their quick eyes behold an advancing 


enemy than they dart away under the obscurity of | 


& dark train which they leave in their course; they 
seek the bottom of the water, and, remaining quiet 
and still, bury themselves in the sand under cover of 
& murky cloud, or seek refuge in some hole or 
fissure in a rock, and there wait till their enemy 
retires. Most, if not all the naked species, have 
the power of changing their tints more quickly than 
the chameleon, and also of ejecting water upon their 
Assajlant, 
‘While looking for marine animals 
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ejecting water there is no doubt, and it 
#ppeared to me certain. that it could moreover take 
good aim, by directing the: tube or siphon on the 
under side of its body, 1 observed that one which 
I kept in the cabin was slightly phosphorescent 
after dark.” The common polypus is said to be 
luminous at night, and Linnwus refers to a state- 
Bartholinus that one gave out so much 
light when the candle was taken away, that the 
whole building seemed on fire (ut totum palatium 





ardere videretur), a palpable exaggeration. 


It is not only water that the cuttle-fish ejects as 
a means of annoyance, but also its ink; and a story 
is related of an officer who was collecting shells in 


-a pair of immaculate white trousers, and who inad- 


vertently disturbed one of these animals snugly 
harboured in a recess of the rock :—* they looked 
at each other, and the cuttle-fish, who had his eyes 
about him, seeing the advance of his enemy, took 
good aim and shot so true, that he covered the 
snowy inexpressibles with the contents of his ink- 
bag, and rendered them unpresentable either in 
the drawing-room or dining-room.” This black 
fluid was used by the ancients as ink, and the flesh 


of these animals was highly esteemed by them as. 


delicate food; it is still eaten in Italy and other 
parts of the continent. Ms, F. D. Bennett states it 
is considered a Juxury by all the classes of the 
Sandwich islanders, and that when fresh and well 
cooked it is very good, resembling in flavour and 
consistence the flesh of a lobster’s claw. 

The cuttle-fish are divided into octopods (with 
eight limbs), and into decapods (with ten limbs); 
to the former belong the octopus vulgaris and thre 
following species, 


9509.—Tur VENTRICOSE Curryr-Fisn 


(Eledone ventricosa), Octopus ventricosus, Grant. 
In the genus Eledone the arms are provided 
with a single series of sessile suckers, or acetabula, 
A beautiful specimen of this animal captured in 
1822 at St.’ Just. Cornwall, is preserved in the 
Museum of the Royal College of Surgeons, Its 
arins, Which are compressed and connected at their 
roots by a thick web, have become spirally con- 
voluted, in a very beautiful manner, before death, 
by their contraction ; see sthe figure, beneath which 
is @ representation (a) of one of the suckers. In 
the decapod cuttle-fish, besides eight arms shorter 
than in the octopods, are two Jong additional arms, 
which are retractile, and furnished with suckers, 
restricted ordinarily to the enlarged and terminal 
portion only. 


2510.—Tne Common SEpiora 


(Seniola vulyarts). Inthe genus Sepiola the head 
is large, and, owing to the development of the eyes, 
egual in width to the body, which is scarcely ven- 
tricose, and supported internally by a thin flexible 
transparent dorsal Jamina. Swimming-paddles are 
extended from the sides of the body. 

The common Sepiola is a minute species found on 
our coasts, about three inches in length ; ifs arms 
are provided with minute numerous pedunculated 
suckers; and the two long slender tentacular arms 
are cylindrical, to near their termination, when the 
expand a little, and are then furnished with suckers, 
They proceed as in other decapods from between 
the third and fourth arms on each side. 


2511, 2512.—Tux SHort-aARMED SEPIOLA 


(Seniola stenodactyla, Grant). This species, which 
exceeds the British species in size, is found on the 
coasts of the Mauritius, whence a specimen was 
sent to the Zool. Soc. by C. Telfair, Esq., and is 
described by Dr. Grant, as new to science, in the 
‘Trans. Zool. Soc. vol. i. Its proportions are 
massive, short, and broad, and its colour is a deep 
purplish brown, extending to the point of the arms, 
and is produced by closely-set spots of that colour ; 
the fentacular arms are cylindrical, but expand 
towards their termination, presenting there a villose 
surface, but no suckers. The figures respectively 
represent the animal. in a back and front view. 


2513.—Tue Arcric Rossta 


(Rossia palpebrosa, Owen). In the genus Rossia 
the body is ventricose ; two wide rounded subdorsal 
fins; anterior margin of the mantle free. Arms 
rather short, trihedral : the acetabula pedunculated ; 
the peduncles very short, in two alternating rows at 
the base of the arms, aggregated in many rows at 
their point: order of the Jength of the equal arms, 
one, two, four, three. Tentacula equalling the body 
in length, furnished at the apex with many very 
small pedunculated acetabula. Gladius horny, nine 
lines in length, @ little dilated below. 

Professor Owen, who established this genus upon 
a cephalopod brought. from the Arctic regions by 
Captain James Ross, R.N. and taken near the 
Regent’s Inlet,.on the 

‘hat it. differs from 





and position of its Jateral fins, and in the extent of 
its horny dorsal style or gladius. In these respects 


he observes, it bears a closer affinity to Sepiola, but 


differs from it generally in having the anterios 
margin of the mantle free in-the whole of its cir 
cumference ; its natural position is therefore, in: his - 
Opinion, intermedjate, to Sepiola and Sepioteuthis, 
which it connects together, as well by its inter. 
mediate size, as by the peculiarities of its structure. 

With reference to the development of the skin 
surrounding the eyeball (whence the trivial name 
palpebrosa), by means of which this animal ‘evi- 
dently pomeess the power of defending the eye, Pro- 
fessor Owen thinks that the utility of this provision 
in seas abounding with ice is obvious. Fig. 2514 
shows (in outline) the head and arma of Rossia 
pupebrosa on the dorsal aspect. 1, 1, the eyes 
with the Jids closed alter death: a, the eight arma; 
a', one of the suckers magnified ; }, the two tentacles; 
U’, a tentacular sucker magnified ; c, egg-sacs; d, 
egys, 


2515.—Tne Rovaw Crancnia 


Cranchia scabra). This species, which was first 
igured in the Appendix to Tuckey’s ‘ Congo,’ ‘1s 
furnished with a rough bursiform sac, with circular 
caudal paddles touching each other at their origin ; 
the arms -are sessile and unequal; the tentacles 
pedunculated. It is of small size. 


2516.— Banks’ ONYCHOTEUTHIS 


(Onychoteuthis Banksii). In this genus the body 
and tins are as in the genus Loligo; ventro-lateral 
cartilages of the mantle long and narrow; horny 
hoops of the tentacular, and sometimes of the 
brachial, acetabula produced into the forms of hooks 
or claws. 
Gladius or internal support Jong, broadest in the 
middle. 
Professor Owen, after dwelling on Dr. Roget's 
accurate description of the mechanism by which the 
suckers of octopus are worked, observes that sti. 
there are circumstances in which even this remark- 
able i erapod would be insufficient to enable the 
vephalopod to fulfil all the offices in the econom 


1 of nature for which it was created ; and that in those 


| 


NS Pn ne er ee 


species which have to contend with the agile, 

slippery, and mucus-clad fishes, more powerful 

organs of prehension are superadded to the suckers, 

Thus in the calamary the base of the piston is, he 

remarks, inclosed by a horny hoop, the outer and 

anterior margin of which is developed into a series 

of sharp-pointed curved teeth. ‘These, as he states, 

can be firmly pressed into the flesh of a struggling 

prey by the contraction of the surrounding trans- 

verse fibres, and can be withdrawn by the action of 

the retractor fibres of the piston. “ Let the reader,” | 
adds the Professor, “ picture to himself the project- 

ing margin of the horny hoop developed into a Jong: 
curved, sharp-poin'ed claw, and these weapons 

clustered at the expanded terminations of the tenta- 

cles, and arranged in a double alternate series along 

the whole internal surface of the eight muscular 

feet, and he will have some idea of the formidable 

nature of the carnivorous Onychoteuthis, 

“ Banks and Solander,” says Professor Owen in 
continuation, ‘in Cook's first voyage, found the 
dead carcass of a gigantic species of this kind, 
floating in the sea, between Cape Horn and the 
Polynesian Islands, in 30° 44 8, lat., 110° 33’ W. 
long. It was surrounded by aquatic birds, which 
were feeding on its remains. From the parts of 
this specimen which are still preserved in the 
HWunterian Collection, and which have always . 
strongly excited the attention of naturalists, it must 
have measured at least six feet from the end cf the 
tail to the end of the tentacles. The natives of the 
Polynesian Islands who dive for shell-fish, have a 
well-founded dread and abhorrence of these formtid- 
able cephalopods, and one cannot feel surprised 
their fears should have perhaps exaggerated their 
dimensions and destructive attributes.” 

Professor Owen then notices another structure, 
which adds greatly to the prehensile powers of the 
uncinated calamaries :—“ At the extremities of the 
long tentacles, besides the uncinated aceatbula, a 
cluster of small, simple, unarmed suckers may be 
observed at the base of the expanded part. ‘When 
these latter stickers are applied to one another, the, 
fentacles are firmly locked together at that part, 
and the united strength of both the elongated 
peduncles can be applied to drag towards the mouth 
any resisting object which has been grappled by 
the terminal hooks. There is no mechanical cone . 
triviince which surpasses this structure.” The letter 
a, Fig. 2516, represents the gladius. Fig. 2517 re- 
presents the hooked suckers. = 


2518.—Tux Common CaLamaRy a 


Loligo' eylgaris). In . this group the -, body. 3 
Slonguted oyeliadrical, “provided with Le ee a 


rhomboidal or triangular fins, shorter than tha tiody, 
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9520.—I nternal Shell of Cuttle fish. 





9019,—-(fficinal Cuttle-fish. 


9516.-——Banks's Onychoteuthie, 





9915.—Rough Cranchia 





9518 ~Common Calamars, 





552) .—Shell of Pearly Nautilu 








£00¢.--Mastites, frog Denya de Montford. 
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2533,—Argonaut In ite shell. 





8525.—Pearly Nautilus. 





2539,—Rhyncholites. 
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$526 —Structure of Nautilus, 
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2530.—Wide muuthed Bellerophon, 
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& asking and 
anterior margin of the mantle free. Horny hoops 
of the acelabula denticulated. Gladius (a) Jong 
and narrow. 

Pennant, under the name of Sepia media, describes 
this species, which 1s the common calamary or Pen- 
fish (the latter name being denved from the form of 
its transparent giadius or mppott), as having an 
almost transparent. body (which 1s gieen but con- 
vertible into a duty brown, confirming the remark 
of Pliny, that they change their colour, adapting it, 
chameleon-like, to that of the place they are in), 
and laize smaragdine eyes. It 1s common upon our 
coasts. 

This species is rapid in its movements, and can 
take leaps analogous to flights, ike the Aying-fish ; 
an allied species indeed hay received the specitic 
appellation of Sagitta (anow) fiom the rapidity of 
its sweeping movements. 

Mr. F. D. Bennett, who descibes the sea as 

eculiarly animated between the lautudes 2° and 
Bie N, and the longitudes 154? and 160? W., ob- 
serves that the ship was constantly attended by such 
wast numbers of the albacare, that, when swimming, 
as is them custom, on the surface of the water, they 
could be seen as a dense shoal extending several 
hundied yaids on every side of the slip, about 
which sword fishes (Xiphias) frequently came, 
‘making destructive onslaugh{s” on the albacore 
More tarely he notiwed the barracuda, and transtent 
shoals of bonita. ‘Flying fish and (nearly allied to 
these in then movements) flyimy-squid (Loligo) 
were also numerous During a calm in lat 3u° N., 
the flying-squid appeared in larger flights than we 
had ever before witnessed ; pemecuted probably by 
the albacore (which selocts this tranquil time to 
descend deep in the water, and to rove far fiom the 
ship in quest of food), they rose from the sea in 
large oshs, Jeaping over its smooth surface, much 
in the game manner, and to the same height and 
distance as the flying-fish. Many of them were 
captured by bids during their leaps, and one indi- 
vidual in making a desperate effort to escape some 
aquatic pursuer, sprang fo a considerable height 
above the bulwaths of the ship. and fell with vio- 
lence upon the deck.” 

One kind of Lohgo, captured in the Pacific 
Ovean, in Jat. 34° N., which measured sx inches in 
its entire length, must from the description of its 
hooks, have been anonychoteuthis, This individual 
leaped from the sea ove: the high bulwarks of the 
ship, and alighted on the deck at a time when vast 
flocks of the same species were scen leaping around, 
and often stuking with violence against the bows of 
the vessel, the sea bemg comparatively smooth 
It was much injured by the violence with which it 
struck the deck. Another species, with its two long 
tentacles furnished at the extremities with rows of 
suckers (acetabula) instend of homy hooked appen- 
dagea, resembling the above in size and form, was 
obtained inthe Pacifie The prevailing colours were 
siver-white and steel-blue, spread with red spots 
and tints of violet and purpl, a bulliant and very 
beautiful spot of emerald-gieen being placed imme- 
diately above each eye = Mr. Bennett concludes by 
atating that they noticed examples of this family of 
Cephalopoda tium the equator to lats, 34° N. and 
16° S. in the Pacific Ocean, 


2519.—THe Onricinan Curti ber isin 


(Sepia officinalis), In the genus Sepia the body 18 
af and depressed with two nanow lateral fins 
extending its whole Jeneth, mantle free at its 
afteriur margin; sucket supported by horny loops, 
with the margin entire of very munutely denticulated. 
Tie internal support is caleacous, laminated, the 
laminw supported by columns, it has an internal 
horny Jayer, corresponding to the anterior horn 
sheath in the Belemnites. The officinal cuttle-fish 
is about a foot in length, and 1s common m the 
Ewiopean seas, [ts «hin is smooth, whitish, and 
spotted with brown. The empty eggs of the cuttle- 
fish an clusters aie often thrown upon the beach; 
bis the disc of one of the suckers of this species , 
¢, that of Eledone. 

Fig. 2520, the internal shell of Sepia officinals 
oe back view, J, the side view; c, the unde 
Bide, 

We may now pass to the testaceous cephalo- 
pods ; and of these we shall first turn our attention 
to the Nautilus. 


2521 —Tue Pearty Nautius 
(Nautilus Pompitus). The shell. 


; 2522.—Tur Umuuicatrep Nauti.us 
(Nautilus scrobiculatus). The shell. 


a 


Though known to the ancients and described by | 


Aristotle, it is onlv recently that the structure of the 
neutilus has been demonstrated ; at 18 to Professor 
(iwen, whose labours in the field of science are 


beyond praise, that we owe our knowledge of the | 


organization ‘of this singular being, which from the 






wailed te the tod of tho man 


| Tongatabu natives, intermingled with white. 
| had fine weather, light winds and calms a day or 


had remained uninvestigated. That Aristotle was 
eequeinted with the nautilus is very clear: after 
well desenbing the naked cephalopods (pa)aza) 
he says:—‘ There are also two polypi in shells; 
one 18 called by some nautilus, and by others 
nauticus. It 18 like the polypus, but its shell re- 
sembles a hollow comb or pecten, and is not 
attached. This polypus ordinarily feeds near the 
sea-shore ; sometimes it 18 thrown by the waves on 
the diy land, and the shel) falling from it, is caught, 
and ihete dies.” ‘The other is in a shel] like a 
snail, and this does not go out of its shell, but 
remains in it like a snatl, and sometimes stretches 
forth its cirrht (adeeravac )* externally. The 
fiist of these animals 18 evidently the Argonaut, or 
Paper Nautilus, the latter the true Nautilus. 
Rumphius, in 1705, gave a figure and description of 
the Nautilus, but the figure (Fig. 2523), which 1s 
intended to represent the animal disengaged from 
the shell, 18 indefinite, and its details both erroneous 
and confused. Denys de Montford, in ‘Hist. 
Nat. des Moll.’ (suite au Buffon de Sonn, Paris, 
1802), gives a pretended and most absurd figure of 
the nautilus, which has been copied by Shaw, and 
which is below notice (see Fig 2524) 

The specimen which was dissected by Pro- 


| fessor Owen was a female, and was captured by 


G. Bennett, Esq. F.L.S., who thus descibes the 
occurence “It was on the 24th of August, 1829, 
(calm and fine weathet, thermometer at noon 79°), 
in the evening, when the slup Sophia was lying at 
anchor in Maiakini Bay, on the south-west side of 
the island of K:iomanga, one of the New Hebrides 
group, Southcrn Pacific Ocean, that something was 
seen floating on the surface of the water at some 
distance from the ship, to many it appeared lke 
a small dead tortoieshell cat, which would have 
been such an unusual object to be seen in this part 
of the world, that the boat which was alongside the 
ship at the time was sent for the purpose of ascer- 
taining the nature of the floating object. On ap- 
proaching near it was observed to be the shell fish 
commonly known by the name of the Pearly 
Nau‘ ! 8 (Nautilus Pompilins), it was captured and 
brought on board, but the shell was shattcred, from 
having been stiuck by the boat-hook in capturing 
if, as the animal was sinking when the boat ap- 
proached, and had it not been so damaged it 
would have escaped. I eatiacted the fish in a 
perfect state, which was firmly attached to each 
side of the ypper cavity of the shell. On being 
brought on board, I observed it retract the tenta- 
cula still closer than betore, and this was the only 
sensation of vitality it gave after being caught, | 
preserved the sott parts immediately i spirits, alter 
making a rude pen-and-ink sketch of its form, On 
breaking the lower pait of the shell, the chambers 
o1 cavities were found filled with water. The hood 
has been stated by Dr. Shaw (Lectures, vol. up 
165) as being of a pale reddish purple colour, with 
deeper spots and vanegations, the colour however, 
as it appeared in this recent specimen, was of a 
dark reddish brown, in fact resembling the colour 
produced by the Koka on the stamed cloth of the 
We 


two previous to this amma) being caught.” After 
noticing the mecorectness of Shaw’s figure (which, 
us we have above observed, was copied from those 


i given by Denys de Montford), and the greater 


general accuracy of that of Rumphius, Mi. Bennett 
informs us that this species w called Kika, Lapia, 
and Kiang Modang by the natives of Amboyna, and 
Kia papeda, Bia eojin by the Malays. He then 
adveits to another instance of the capture of this 
animal, by an officer of H.MS Aniadne, on a 
reef at the Island of Pemba, near Zanzibar, on the 
east coast of Atrica, u 1824, The ammal was not 
floating npon the water, but was in a hole on the 
reel, and the office: did not recollect which part of 
the shell was uppermost. The mantle, dike a thin 
membiane, covered the shell, and was drawn in as 
soon as if Was touched, when the shell was displayed. 
“JT and others,” said this officer to Mr. Bennett, 
“when it was first seen did not notice it, regardin 

the animal, as the membrane enveloped the shell 
meiely as a piece of blubber; but having touched it 
by accident, the membranous coveing was with- 
diawn, and we soon secured our beautiful prize. 
The fish was a large muss attached to the shell, 
which we soon extiacted and threw away, as we 
only wanted to collect shells” The same officer 
compared the mantle to what he had subsequently 
seen covering the shells of the Harps (Entomo- 
stomata), and cowries (Cypireide). Mr. Bennett 
states that a section of the shell captured by him 
was afterwards made on board, but none of the ap- 
pearances, nor whether air or water was contained 


wathin, could be revollected, A mate pf a whaler, 
an fagurmerane 
ofe flamer witch the arma tha naatilus mush ben yybes ea 


wollectively. 
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who had been shipwrecked upon the Pusjes Yi 
in the South Pacific, and had resided atbong tha 

oup for nearly three years, fold Mr. Bennett tha: 

e had seen the shell of the Pearly Nautilas, con. 
taining the livihg animal, floating on the water nea; 
one of the islands. He had only s¢en two living 
although the empty shells were very numerous 
among the islands. The first he saw when in a 
canoe with some other shipwrecked Europeans ; jt 
was then floating on the surface of the water with 
the mouth of the shell uppermost. It was enveloped 
in the mantle, which extended some distance yp. 
wards and over the whole of the shell; and it hag 
such an appearance as to cause one of the men to 
say, ‘' There 18 a Jarge piece of blubber upon the 
water.” On approaching it the animal, retractin 
the mantle, displayed the beautiful striped shej| 
and sank before they could capture it, (G. Bennett. 
Wandenings, vol. , : 

With respect to the general form of this anima! 
a reference to Fig. 2525 will convey a better idea 
than words; asection of the shell 1n outline 1s given 
showing the siphon, i 2; the chambers of the 
camerated shell, x z; the septal tubes, which give 
paren to the membranous siphon: and the cham. 
er of Occupat.on, z We may here observe that 
from a seiies of twenty processes or digitations on 
each side of the head, arise the true tentacula or 
arms, which are round, tapering and annulated , 
indeed each of the processes is hollow, and con. 
stitutes a sheath, into which the aim attached to 4 
may be completely withdiaw:.. Besides these there 
are Jabial processes, and laminated appendages at 
the entrance of the mouth abundantly supplied with 
neives. [here are no organs of hearing. ; 

Fig. 2526 1epresents the nautilus and part of the 
shell in outline, explanatory of its structiue. 

aa,the mantle, 4, its dorsal told apphed to the 
involute convexity of the shell; c, its free anterior 
margin , d, the oufico for the passage of the funnel ; 
e, the convexity produced by the ovanan gland; 
JJ, the horny gudlo fo: the adhesion of the mantle 
to the shell; g, the horny Jamingy covering the ex- 
tremity of the left shell muscle, A, a portion of the 
shell, which was lett adhering to this muscle; ¢, tho 
membranous tube or siphon, which traverses the 
testaceous tubes in the camerated portion of the 
shell, #, the funnel; 2, the left lateral process of 
the funnel, m, the Jeft crus, or pillar of the funnel ; 
n, the hood, or hgamento-muscular disc that sur- 
mbunts the head, o o, the exterior digitations on 
the lett side; o’, the larger one, with a papillose 
suiface liko that of the hood; p, the digitated 
tentacles, protiuded fiom their sheaths; 9g, the 
groove which separates the hood from the papillose 
digitation; r 7, the ophthalmic receptacles; s, the 
eye, 7, Its peduncle, uv, the inferior mdge or 1udi- 
mentary eyelid, v, the ridge running fiom this to 
w, the pupil; axa, the paititions of the chambers; 
yyy, the septal tubes, which give passage to the 
membianous siphon, z, the chamber of occupation. 
(Owen ) . 

Fig 2527 represents the nautilus removed from 
its shell, ina prone position, with the labial processes 
and tentacles, the mandibles and the, digestive 
organs displayed, 

aa, the hood, or upper part of the oval sheath 
Jongitudinally divided, bb, the posterior Jobes or 
angles of the hood; ec, the posterior concavity of 
the hood; dd, the ridge in the same; ee, the cut 
surlaces of the above paits; / 7, the internal surface 
ol the oval sheath; g g, the external labial pio- 
cesses; A h, the external Jabial tentacles ; ¢ 7, the 
internal Jabial processes; A 2k, the internal Iabial 
tentacles , 2, the olfactory lamingw ; mm, the circular 
fringed hp, longitudinally divided, 2, the superior 
mandible , o, the inferior mandible, 7, the muscular 
basis on which the mandibles are fixed; g g, the 
supeio: pair of muscles which retract the jaws, 77 
the semicircular muscle which protrudes the jaws, 
divided longitudinally; s, the, esophagus; ft, the 
crop, wu, the narrew canal leading to 9, the gizzad ; 
u', the intestine., w’, the terminal fold of intestine 
drawn out of its situation, 2, the ejective orfice, 
y, the laminated pancreatic bag; z, the liver; 15, 
a branch of the antenor aorta, which ramifies 10 
the membrane connecting the two portions of the 
terminal fold of the intestine ; 19, the continuation 
ot the posterior aorta along the dorsal aspect ol the 
crop; 20, its bifurcation at the oesophagus, to form 
a vascular circle corresponding to the nervous 
circle round that tube; 2] and 22, arteries of the 
cop, gizzaid, &c. (Owen.) 

_ The extent to which the nautilus is covered by 
its shell, and its close attachment to it, cause 
Aristotle to compage it to asnail; and, aays Prolessor 
Owen, “the general resemblance m é sufii- 
ciently striking when, with hie house above Aim 30 
in the supine position, he makes hia way slong 
the sand with a moderate degree of rapidity.” a 
indeed seams to be the snimal's. abit mode 
progression ; yet it not unireqaently High i - 
surface and flonte, but the navigation iy Fin Al pr 
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when expelled b 
the funnel, through ‘i i 


! the surrounding medium; and 
at al] events it can no longer be supposed to have 
peen sided by the fabled sails and oars of the 

gonaut.” @ mode of sailing with outspread 
tentacles is described by Rumphius, who says that 
in fine weather, alter a storia, they are seen in troops 
thus navigating the seas, I:ke a fleet of pigm 
vessels, and that as soon as they wish, they take in 
their tentacles, upset their boat, and so return to 
the bottom. 

We may here observe, that thé tube or siphuncle 

rolonged through the compartments of the ca- 
merated shell of the nautilus is continued from the 

reat venous welt or pencaidium, which freely 

communicates with the branchial cavities, and 
which, recerving the water fiom these cavities, 
ean thus by its contraction transmit it through the 
siphuncle into the chambers of the shell. These 
chambers natually contain fur, or some gaseous 
element, and being thus filled with a fluid more 
buoyant than water, endow the animal with the 
means of floating, notwithstanding the density of 
the shell itself. Now, when the animal wishes to 
sink, 1t torees wate: through,the tube, thereby com- 
rewing the an, and thus it immediately becomes 
heavier than the suounding medium = It would 
appear that the :etiaction of the head and tentacles 
into the shel} involves the contraction of the peri- 
cardium, and consequently the forcing of water 
through the tube; while the protrusion of the head 
and tentacles, by icheving the pericardium fiom 
pressiie, permits it fo expand, when the an of the 
chambeis necessarily diives bach the water, and 
the buoyancy of the animal returns accordingly. 
Surely no comments are needed to enforee upon 
the nuind a perception of the beauty and fitness of 
auch a Gontrivance, a contivance which enables 
the peaily nautilus to float on the surface of the 
deep, luxunating in the light and warmth of the 
sun, and then in a moment, when danger thicatens, 
to sith to the bottom, and thare find a harbour of 
secuify 

Fig 2528 represents the mandibles of the nau- 
tims A, mandibles of Nautilus Pompilins a, cal- 
caeous extremity of upper mandible, 6, extended 
internal horny laminw of the same, c, notched 
calcareous extremity of lowe: mandible, d d, ex- 
ternal horny laminee of the same. 3B, upper man- 
dible, showing the form of the calcareous extremity; 
and the proportions of fhe extemal and internal 
hoiny laming. C, one-half of the lowe: mandible, 
showing the different proportions of the two hoimny 
Jamin, and the catension of the horny substance 
ata, upon which the calcareous matter is deposited , 
a’, the mtemmal horny lamina, 6, the external horny 
lamina. Nat. size. (Owen ) 

Fig 2529 represents a series of Rhyncholites, or 
the fossil beaks of nautil fiom the oolite (Stones- 
field), and the has of Lyme Regis, & They were 
formerly mistaken for the beaks of birds. a, side 
view (muschelkalk of Luneville), b, upper view 
(same locality) . c, upper view (lias of Lyme Regis), 
d calcareous pot of an ander mandible, intemal 
view, from Luneville, (Buckland ) 


2530 —Tae Wink MOUTHED Bul LEROPHON 


(Bell rophon hiulrus), A tossil shell, which, though 
heavier and thicker than the shell of the Argonaut, 
8 one of an allied cephalopod, it 1s umiocular. 
It ovcurs in the mountam-limcstone formation 
aud 13 figured in the late Mr. Maitins ‘ Petifftata 
Dernensia,’ T. x)... 2 (1809), ‘The torm and situ- 
ation of the dissepiments, he says, are unknown ; 
thy have been sinve proved not to exist. 
We shall now pass to the Argonaut. 


2531.—THk ARGONAUT 
t Argo). The shell; a, shell of yong. 


2032 —THe Tusercutors ARGuauT 


(Argonauta Argv). The shell; a, ¢, shell of young 
In two views, 

The Argonaut or Paper Nautilus has been ever 
ferarded with interest, and conflicting in the ex- 
da have been the opmmions respecting the tenant 
P the shell, some believing that the real fabricator 
' this beautiful structure would be ultimately 
ound to be a gasteropodous mollusk, allied to 

Srinana (the shell of which is very hike that of 

'gonauta), others contending that the animal 
Usually found in it, always indeed (and the fact has 
: a observed from the earhest periods), where any 

potent is taken with the shell, viz., a cephalo- 
e » 8 not only its tenant, but its fabricator, and 

'erefore not a tfeurper. 
eee atill farther :—With respect to the form and 

be of this cephalopod, the tenant of the shell, 

Most extravagant ideas have prevaifed. Mont- 
mery, in his‘ Pelican Island,’ thus describes it, 


0 accondan 
maturaliot = with the accounts promulgated by 


passive kind, or influenced only by | 


MUSEUM ‘OF ANIMATED NATURE. 


‘ tase fake of foam uv the wind, 

ov) upwaida, from the doco: a shell, 
Shap'd like the moon ere half her orb ia filled, 

ught with young life, it righted as it rove, 

And moved at will along the yielding water. 
The native pliot of this Irttle bark 
Put out a tier of oars on elther aide, 
Spread to the wafting breese a two-fold sail, 
And mounted up and glided down the Lillow 
In happy freedom, pleased to fecl the alr, 
And wander inthe luxury of light ” 


Since the days of Anstotle, the history of the 
argonaut has been enveloped in a tissue of mua- 
concept ons and difficulties. The argonaut has 
been a centre round which theories anc speculations 
and poetry have revolved, but upon which the seru- 
tiny of rigid and perseveing research seemed never 
to be biovght to bear. It 18 indeed only recently 
that the cloud of doubts and enors winch hung 
around this tenant of the sea has been dissipated , 
and it is principally to the observations and ex- 
yeriments of Madame Jeannette Power, a French 
ady iesiding in Sicily, that the true nature and 
history of the a:gonaut, so abundant in the Medi- 
tetranean, have been cleared up. The results of 
her researches, with collections of specimens in 
lustiation of them, have been tiansmitted by hc 
fo the diffarent scientific societies of England, 
Fiance, and Italy, and Professor Owen and M 
Rang have contributed their Jabours in the eluc 
dation of many points of difficulty and interest 

By way of condensing the matte:, af may be 
sated, in the fist place, that naturalists have 
doubted asto the claim of the cephalopod to the shell 
It 1s found, and ever has been found, to inhabit, 
and arguments have been adduced to prove, that, 
hike the hermt crab (Pagurus), it had usuiped the 
shell of another, either dung the lite, or atter the 
death of its lawful propnetor,—a proprictor which 
ever remained to be discovered M Blainville in 
France, and many zoologist of rank in this country, 
adopted this opinion = In the second place, it has 
been an established opinion that the velatcd dorsal 
aims were used as sails to catch the breeze, and that 
as it floated over the tianquil waters of the sea, o1 
the rippling waves, if was thus walled onwards, 

Now, with relerence to the Jawtul occupation 
of the shell, it 1s incontestably proved that the 
cephalopod in question 1s the maker of if, and con- 
sequently not a usurper of another’s aught = Speci- 
Mens in cvery stage of mowth, fiom young indivi- 
duals whose shell weighed only a gram and a halt up 
to those of the ordinary sive, have been sent to 
KMngland, and accurately examined by Prolessor 
Owen, to whose observations we shall presently 
allude Again, it was found by Madame Power (the 
fact has been subsequently comoborated), that the 
shell of the argonaut, while investing the living 
animal, 1s not hard as it appears in cabinets but of 
a yielding and flexible consistence, with a degice of 
elastiaity, which the mechanism of respiration and 
locomotion of the animal requies, It 1s moreovel, 
diaphanous or permeable to hight. It was also 
proved that while in the egg, the young argonaut, 
though otherwise in a high stage of development, 
had neither the membranous velated arms, nor any 
rudiment of shell, but that both these arms and the 
shell became developed at a certain penod alter 
exclusion, viz , about the tenth on twelfth day 

Another: discovery was, that when the shell was 
fiactured, or portions were removed, If was repaired 
(ti1om the outside) with similar materials to that of 
the rest of the shell, and that, moreover, the shcll 
was really moulded on the body of the animal, to 
the form of which it 14 beautitully adapted, that 
the relative position of the animal with respect to 

| the shell was invanably the same, gnd that af 10- 

| moved fiom the shell the animal spcedily dicd 
These 1acta wore ably commented upon by Pio- 
tess 1 Owen, who in February, 1839, exhibited at 
a meeting of the Z0ua!. Soe specimens of the ammal 

, In E oat and 1‘» sheli, of all sizes, shells fractured 
and repaired, and eggs m every stage of develop- 
ment, and who ably confuted the views of M. 
Blainville. 

Now, with respect to the velated dorsal arms, 
though Madame Power fell into the common error 
of supposing that they were used as sails, yet she 
describes them as “being placed neat the invo- 
luted spire of the shell, over which they are bent, 
and expanded forwards, so as to cover and conceal 
the whole of the shell, and fiom which they are 
occasionally retracted in the living aigonaut.” 
During subsequent experiments she ascertained that 
these expanded organs are the actual producers of 
the shell, that to them it owes its original formation, 
and its reparation when injured, and she justly 
compares these membranous expansions to the 
two lobes of the mantle of the cowry, reflected 
over its shell, and which they produce. “ These 
facts,” observes Professor Owen, “ aie the results of 
actual observation; and the subsequent observa: 
tions of M. Rang have fully confirmed the accuracy 
of Madame Power's description of the relative posi- 
tion of the so-called sails of the argonaut to the 


188 


ata, 


| shell; and he has published some beautiful figures 


illystrative of this tact.” 

Among other points noticéd by Madame Power, 
in her memorr, was the great extensitility combined 
with the forcible pump-hke action of the sphon, 
which emerges from the anterior edge of the mar- 
ginal opening of the shell, the doisal surface of the 
animal's body being always next the involuted spire, 
or internal wall. 

“The proof,” says Professor Owen, “that the 
velated aims possess, like the expansions of the 
mantle of the Cypraa, a caleiying power, was 
afforded by the thid senes of specimens on the 
table of the Society. These consisted of six shells 
of the argonaut, fom which Madame Power had 
removed pieces of shell while the a:gonauts were 
in life and vigour, m het marine vivaiium One of 
the shells had been removed from the inimal ten 
nunutes afle: the flacture; another argonaut had 
lived tn the cage two months after being subjected 
to the expenments the remaming specimens ex- 
lnbited intervening periods between the 1cmoval 
of a portion of the shell and ats reparation The 
fiactured shell first described had the breach re- 
pured by a thin transpuent membianous film: the 
piece removed was taken from the middle of the 
keel In asceond specimen calcareous matter had 
been deposited at the margins of the membrane, 
where if was attached to the old shell) Jn a third 
spceimen in which a portion of the shell had been 
removed from the hecl, about {wo inches from the 
mouth of the shell, the whole breach had been 
ropaued by a calcareous Jayer, diffuung only in its 
wmeater opreity and wiegulauty of form fiom the 
guginal shall In the specimen Jongest s:etamed 
alter the flactme, a portion had been removed 
fiom the mugin of the shell here the new materiat 
next the broken cdze presented the opacity cha- 
acteristic of the r¢panming substance, but the tran- 
sition of this substance into the matemal of the 
shell, subsequently added in the oidinmy progress. 
of growth, was so gradual, in the resumption m 
the sepaning material of the ordinary cleaners 
and strated xtructure of the shell, that if was im- 
possible to doubt but that the reparation as well 
as the subsequent growth had been effects of the 
same agcnt The iepanred paits ol the shell re- 
acted picaiscly hike the ordinary shell with rmatue 
acid 

Mr Owen then observed, that the specimens 
submitted fo the meeting by Madame Power por- 
sessed in themselves the means of confirming or 
refuting her theory of the formative organs of the 
shell of the argonaut for af the shell wore secreted 
as in gustropods, &c, bv the edge of the mantle 
covering the body, the new material by whieh the 
breaches of the shell hid been eres d should have 
becn deposited on the inside of the fractuied edge ; 
but on the contrary, it was clearly obvious in two 
of the specimens, that the new maternal had been 
Jaid on upon the outside ci the fractured part—as it 
must hive becn, supposing the vela or membranous 
ams to be the caleitying organs ” 

lor abundant details on the struectme of the 
aigonaut, we refer to the ‘Proceeds Zool Soe’ 
for Tebiuary, 1839, to which we hive previously 
alluded 

The followmg interesting account of the hving 
animal and of ifs actions is from the papa by M. 
Rang — 

“The poulp, with its shell lying motionless at 
the bottom of the vase in which we had placed it, 
stiuch us at once by the biilliancy of its hues and 
than richness, which our sketch as far from = cone 
veying Itappcared hittle more thin a shapeless 
mass, but it was a mass Of silver vith a cloud af 
spots of the most beautiful rose colon, and a fine 
dotting of the same, which haghtened i» beauty. 
A long semicneular band of ultia-manne blue, 
which melted away inscnsibly, was very decided] 
matked at one of its eafrenities, that 1s, of the keel. 
The shell was nowhere visible, but with a little 


- attention we could easily recogmse ity general form, 


surface as well as the tubercles of the heel. 


and we could even distinguish some grooves on Ws 
lage membrane covered all, and this membrane 
wa» the expanded velation of the arms, which s¢ 
peculiarly chaactenze the poulp of the argcnaut. 
The animal was so entirely shut up in ite ahode, 
that the head and the base of the arms only wer 

very little raised above the edges of the opening of 
the shell. On each side of the head a small space 
was left free, allowing the eyes of the molltsk some 
scope of vision atound, and their shaip and fixed 
gaze appeared to announce that the animal was 
watching attentively all that passed around it. The 
slender arms were folded back from their base, and 
inserted very deeply round the body of the poulp, 
m such a manner as to §llin part the empty spaces 
which the head must natural leave in the much 
larger opening of the shell. Of these six arma, the 
two Jower ones descended on each side the whole 
length of the keel, leaving a space between them 
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2547.—Ammonites nodosus 
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within which we the siphdn with Tl open 
extremity : while tite olber four arme were disposed, 
two on the right, and two on the left, in the mnddle 
aa of the opening of the shell, contracted and bent 

eguiarly back. Asto the higher arms, their dis- 
postion was altogether different from that of the 
others. Prolonging themselves towards the re- 
treating part of the spire, one on each side, they en- 
countered the keel by the tangent hne; and then, 
without quitting it, stretched out as far as its an- 
terior extremity, insinuating themselves between 
the tubercles, and m such a manner, that there 
remained in the medium line of the keel only a 
narrow space that was not covercd ‘The mem- 
branous portion of these arms dilated beyond any 
thing we could have pictured to ourselves fiom a 
knowledge merely ot the animal preserved in spits 
of wine, and was sptead ove: the two Jateral sur- 
faces of the shell, in such a manne: as to cover it 
completely from the extremity of the spue to the 
edge of the opening, and consequently of the keel 
The application of these membranes was direct and 
without any puckerings or nreguiaiuty whatever, 
the lower part of the two large arms being com- 
pletely stretched formed a hind of bridge over the 
Cavity left between the back of the poulp and the 
retreating portion of the spire, in which the ex- 
tremity of a cluster of eggs was floating” Some- 
times, however, the arms are somewhat retracted, 
drawing back the expanmon, and leaving the anterior 

ortion of the shell uncovered. In this condition 
it 1s represented at Fig 2533, which represents the 
animal contracted within its shell, peeping above 
ita edge, and with the limbs folded down = ‘The eggs 
are distinctly seen under the bridge made by the 
velated arms 

‘To return to the description of our poulp,” says 
M. Rang, “which we leit contiacted within the 
argonaut-shell, and watching with an attentive eye 
what took place around it, we saw if extending 
itself fiom out its shel), and protruding six of its 
arms; then it threw itself into violent motion, and 
travelled over the basin in all dnections, often 
dashing itself against the sides In these different 
movements the body leant a little towaids the an- 
terior part of the shell, and the Jong slender arms, 
very much extended and collected into a close 
bundle, were caitied befoie it, as well as the tube, 

. which showed itkelt oleh and protruded The 
locomotion was effected in the ordinary manner of 
poulps, the movement being bachwaids by means 
of the contraction of the sac and the expulsion of 
water through the siphon = ‘The disposition of the 
animal and shell is the most favourable for acce le- 
rating the motion of the creature The lightness of 
the shell,—ita narrow and keeled form —its width, 

vahich is smallest at the part presented first for 
Cleaving the water,—the membiane smoothing over 
all inequalities of the shell, —the bundle of arms ¢x- 
tending behind so ay to offer the Jeast possible re- 
sistance, —the two aims stretched like a bridge over 
the cavity where the eggs are, as if to thiow off the 
water from that cavity ,~— all these adaptations con- 
ouro facilitate the ghding of the animal though 
the medium in which it 1s to move ” 

M. Rang thought that he perceived in the move- 
metits of the animal, when in open water, that if 
had ite back uppermost, and consequently the tube 
below ; but he did not constantly see it so, he ob- 
served it however with more ceitainty in specimens 
of poulps whose arms had been deprived of their 
membranes, 

The animal which the 
above desciibed, fatigued y its efforts in a confined 
apace, and pethaps injured by the shocks which it 
had sustained in coming in centact with the ade of 
the basin, allowed itself to sink to the bottom, and 
half contiacted itself in order to take repose , soon 
after which it exhibited another and unexpected 
spectacle, Fixing some of the acetabula, or suckers, 
of its fore-aims upon the bottom of the basin, it 
erected itself straight upon its head, spreading out 
its disc, and carrying the shell above it in the 
Ordinaiy manne: of shelled gasteropods (snails) , 
then beginning to crawl, it presented the appearance 
of a pectimbranchiate mollusk. Half drawn back 
into its shell, the animal appeared to ciaw!l upon 
ita disc, the palmatures of which were a little raised, 
to follow the movements of its arma; the body was 
hidden in the shell, the siphon placed in the an- 
tefior, part of it was turned forwards, the arms, 
Which were at libeity, were very much protruded, 
and twwting round, two before, and two on each 
pide; the baze of the two large velated arms seemed 
to prolong the Jocomotive surface backwards, and 
then, rimng along the keel, they covered it with 
their large membranes as when the poulp was 
swimming in deep water. “ Thus,” continues M. 
Rang," this mollusk, at once pelagic and |ittoral, 
presents & most singular anomaly, when it swims at 
the surfkoe of the water having its ventral part 
lowermost, and when it crawls along the bottom 
naving it, oq the wontimry, uppermost; two things, 
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which are completely contrary % what we 
among the marine mollusks on the one hand, 

the littoral mollusks on the other.” Fig, 2834 
represents the Argonaut moving on its head at the 
bottom. 

Fig. 2535 represents the position of the animal 
while propellifig itself through the water in the act 
of swimming. The arrow indicates the direction 
of the ammal; the siphon, throwing out succes- 
sive gushes of water, ls seen under the extended 
arms . 

While crawling along the progress made was slow, 
and it seemed to work its way like a snail, But this 
motion was only apparently reptant, for the suckers 
were the organs of lomomotion 

When the poulp was at the point of death, it 
diew in by slow degrees its large arms and their 
membranes, and contracted them upon themselves 
and all the othe: arms, so as to obstruct the opening 
of the shell. At this moment the shell was moved, 
and the poulp separated itself trom it, not volun- 
tauly but accidentally, for it no longer held it in 
anyway It appcared at first to become a little re- 
animatcd, made some movements in the basin upon 
its head, then fell from weakness, and svon died. 
All this passed in Jess than ten minutes 

Another form of shelled cephalopod 18 presented 
tousinthe Spuula = The shell is concealed unde: 
the mantle at the lowe: pait of the body, and 18 
spial, but the whorls are separated from each other 
metead of bemg contiguous , internally it 1s divided 
into Chambeis prcforated by a siphon, and the last 
or external turn of the spieis prolonged in a straight 
hne Ourinfoimation respecting the Spirula as very 
limited 

In the Ammonites, Belemnites, &c , we are pre- 
sented with the fosst] relics im great abundance of 
extinct festaceous cephalopods , and certain distinet 
forms of them ae charactcustic of certain systems 
ofiocks According to Di Buckland the family of 
the Ammonitcs* extends through the entine seres 
ot the fosaliferous formations from the transition 
stiafa to the chalh inclusive. Cuvier appeared to 
consider the Ammonites as internal shells, hke 
Spiuula, and found one reason in the smallness 
of the outer chamber oft Jodgcment, but m the 
opimon of Professors Qwen and Buckland, ae 
were external shells, in the oute: chamber of which 
the animal resided = ‘Lhe Jatte: thus wites —** The 
smallness of the outer chamber o: place of lodgement 
for the animal 1s advanced by Cuvier in favow of 
lus opimon that Ammonites, like the Spirula, were 
internal shells ‘Tins reason 18 probably founded on 
observations made upon imperfect specamens, The 
oufer chamber of the Ammonites is very seldom 
preserved in a pertect state, but when this happens, 
it is found to bear at Jeast as large a proportion to 
the chambercd part of the shell, a» the outer cell of 
the Nautilus Pompilius bears to the Chambered in- 
terior of that shell It often occupies more than 
halt, and in some cases the whole circumterence, of 
the oufer whol = ‘Lhis open chamber 1s not thin 
and feeble hke the long anterior chamber of the 
Spirula, which 15 placed within the body of the 
animal, producing this shell, but 1s nearly of equal 
thickness with the close chambeis of the Am- 
monite ” 

Tig. 2536 1:epresents a Section of Ammonites 
obtusus, a, b,¢, d, the outcr chamber, the siphon 
or tube of communication may be traced fiom d, 
where it opcns into the last or outer chamber, along 
the edge of the section, e, 7, g, 4, 2, to the very nu- 
cleus of the shell , the waved transverse lines .¢ pre- 
sent the partitions of the chambers, 

In some species the maigin of the outer chamber 
18 reflected and thickened, in some it 18 prolonged 
into a beak , some species are furnished with spines, 
others are rugose 

Tig 2637 represents the Beakhed Ammonite (A. 
rostiatus) Figs 2538 2539, 2540, 2541 (a, 11m of 
mouth), 2312, 2543, and 2044, exhibit various species 
of Ammonites, with perfect mouths, the outlines of 
which may be compared 

Figs. 2545 and 2546 exhibit other specimens of 
peifect-mouthed ammonites (a, outline of the mouth 
of Fig 2646), and kig 2547, the Ammonites nodosusa, 
which will convey an idea of the concamerations in 
some ot the species. Fig. 2548 represents an 
ammonite with an umpericct mouth, and Fig, 2549 
a section. 

As the ammonites, of which about two hundied 
and twenty-thiee species are distinguished, were 
evident] panelee agents for keeping within bounds 
the mollusks, &c, the ciustaceans, and perhaps 
fishes of the periods pror to the chalk tormation, 
and belonging to the Jatter epoch, we should ex- 
pect to find them widely distributed, Accordingly, 
they occur in Europe, Asia, and America, in strata 
apparently of the same date. In some instances, 
the genera and even the species ure identical. Dr, 
rard found in the Himalaya Mountains, at ae ele, 
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sand five hundred tomes. Their numbers’must haye 
been great: M. Dufresne infotmed Lanarek that the 
road from Auxerre to Avalon 1h Bur Was 
absolutely paved with them. The indiVidua) 


agency too of some of these carnivorous instruments 
for preserving the balance of marine animal power 
must have been of no small importance. Lamarck 
says that he has seen ammonites of two feet (French) 
in diameter. Mr. James Sowerby and Mr. Mante}j 
record ammonites in the chalk with «# diameter of 
three feet, and Dr. Buckland states that Sir T 
Harvey and Mr Keith measured ammonites tn the 
chalk near Margate which exceeded four feet m 
diametei , and this in cases where the diameter could 
have been in a very small degree enlarged by 
pressure 

Dr Buckland 1s of opinion that the Rhyncholites 
or beakstones, which occur so abundantly in the 
oolite of Stonesfeld, m the has at Lyme Regis and 
Bath, in the muschelhalk of Luneville, &e., were 
the mandibles of ammonites as well as of fogy] 
nautih, and there can be no reasonable doubt of 
the fact. 

It would appear that the ammonites, or rather 
the cephalopods inhabiting these shells, had no mk- 
bags, but tor much information an this and other 

oints we refer to Dr. Buekland’s Bidgewater 

reatise, in which their history 18 copiously 
lustiated. 


2550 —DuvaL’s CRIOCERATITE 


(Crtoceratites Duvallu) This fossil shell 1s close] 
allied to the Ammonites, but the whorls ae apart ais 
not contiguous as in the latter. ‘This form has 
received fiom Mr. Sowerby the generic title of 
Tiopseum, 

e may now pass to a group of the shells of 
extinct cephalopods, termed Gomiatites, @ group of 
equal importance with the ammonites, in reasoning 
on the succession of organic lle on the globe. 
Between these shells and the ammonites there 
aie important distinctions, In the ammonites the 
siphon, as we have seen, Instead of pei forating 
the disc o1 centre of the transverse plates dividing 
the chambers (as in nautilus), touches and runs 
parallel to the inner surface of the shell on the 
dorsal line Another characteristic of the ammon- 
ites 1s in the form of the sutures or inteisections of 
the transverse internal septa, or plates, with the 
Inner suriace of the shel], these sutures in ammon- 
ites are undulated or angularly bent into lobes and 
sinuses, seldom zigzag in nautilus they ae even, 
or gently waved, but in gomatites the forms of the 
sutures are in general singularly waved, zigzag, and 
greatly vaned. Von Buch regaids the sinuous 
edges of the septa of the ammonites and gomiatites 
to be necessaiily derived from the dorsal position 
of the siphuncle; ‘all the other differences,” he 
pays, “are denved fiom this primary distinction. 
The nautilus, which passes a very large siphon 
through the middle of the septa, appeais sufficient] 
attached by this membianous basis on which it 
rests [here 1s no need of any other support, and 
the septa in general! remains smooth, and concave 
without sinugsities on the edges. Ihe small dorsal 
siphon of the ammonites (and gonatites, which 
Von Buch regarded as included in that group) 
would not sufhce to secure the animal tiom dis- 
placement on the surface of its cell.” He contends 
that other supports are needed, and that they are (o 
be found in the marginal lobes, which the form of 
the goniatites, in particular, impresses on the parti- 
tions of the chambers, and which are generally six 
in number, as seen at Fig 2551. One ventral, V; 
one durgal, D, and two on each side, LL, L! L’. 

The species of Gomatite are rather numerous: the 
late Mr. Martin, in his ‘ Petrificata Derbiensia,’ 
figured two species from the lmestone; Mr. 
Sowerby, in the ‘Mineral Conchology of Great 
Britain, added two others; and Piolessur Phillips, in 
the ‘Illustration of the Geology of Yorkshire,’ has 
raised the number of British species to thirty-#x; 
of these the septa are completely asce:tamned 
These, added to the distinct continental species, 
make up a total of seventy-one or seventy-two with 
which naturalists are acquainted. : 

With respect to their external form, the goniatites 
form a sub-globular figure, to the discoid spiral 
shape of the flattest ammonites. Most have 
rounded backs, a few have the back carinated, In 
general the lines of growth externally viable sere 
sigmoidally waved; sometimes, however, the stri® 
are annular, sometimes radiating; occasiotlly the 
act a into tubercles on the inner edge 
Whar, 
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aie Be on Laentnia's Gontatirs 
Gonsatiter Lideri), In this species the attie rise 
as ridges on the inner edge of the whorls, 


254.—THE SymoRBa GontaTiTE 


(Gont wes ayrorbis). This species is remarkable 
for the multitudinous inner whorls. 


9555.—G1B80n's GONIATITE 


( Goniatites Gibsoni). In this species the strie are 
divided as in many ammonites, 

We may now turn to the sutures of the goniatites 
which exhibit the moat singular curves, flexures, an 
s1gZag8. The tollowing arrangement, and the ac- 
companying figures, will show the principal varia- 
tions in the sutures, which are very interesting, and 
which may be compared with actual specimens by 
those who possess them. The arrow in each case 1s 
supposed to point towards the aperture, 

yision 4. The dorsal lobe simple, one lateral 


be. 
as Lateral lobe single and rounded; Fig. 2556, 


Gomatites expansus. 

Lateral lobe single and angular; Fig. 2557, 
Gomatites sublevis. 

Division 2. Dorsal lobe simple, more than one 
lateral lobe. 

Lateral Jobes jingwform and nearly equal , Fig. 
9558, Goniatites Henslowi. 

Lateral Jobes rounded and nearly equal; Fig. 
9559, Gomatites se: pentinus. 

Inner Jateral lobes very much the largest; Fig. 
2560, Goniutites Munster. 

Lateral lobes very unequal and oblique; Fig. 
9561, Gomatites Haeninghauai. 

Division 3. Dorsal lobe divided, lateral lobe 
single. 

Lateral lobes and sinuses rounded, Fig. 2562, 
Goniatites bidorsalis. 

Latera} lobes and sinuses angular; Fig. 2563, 
Goniatites striatus. 

Division 4. Dorsal lobe divided or complicated ; 
lateral Jobes more than one. 

Lobes rounded or loop-like; Fig. 2564, Gontatites 
cycloldbus. 

It may here be observed that the same transition 
rocks which contain a large portion of the con- 
tinental species of gomtatites, yield also examples 
of a cognate group, ftom which indeed they are 
with difficulty to be distinguished. These have 1e- 
ceived the name of Clymenia; and it has been 
observed “that 1f the goniatites are considered as 
of the ammonoid type, the clymema may be re- 
garded as of the nautiloid type” Their siphon 1s 
always on the inner margin, and the septa, instead 
of a reflex wave, on the dorsal line, have a bend 
forward towards the aperture. The clymenie have 
all the vaiations of form and surface which obtain 
among the gomatites. The following figures re- 
present the vanations of the suture in several 
species :-— 

Fig. 2565, Clymenia lsevigata. 

Fig. 2566, Clymemia compressa. 

Fig. 2567, Clymenta planorbiformis. 

Fig. 2568, Clymenia striata. 

Figs. 2569 and 2570 exhibit a comparison between 
the suture of a species of ammonite, and one of an 
allied group, termed Ceratites, supposed to be 
peculiar to the muschelkalk. 

Fig. 2571, Ammonites Plenicostatus: 

Fig. 2572, Ceratites nodoaus. 

As other examples of the sutures of ammonites, 
we may refer to the following :— 

Fig. 2573, Ammonites sublevis, from Kelloway 
rock, : 
Js: 2574, Ammonites venustus, from Speeton 


clay. 
fig 2575, Ammonites Walcotu, from the has 
nother group of fossi! shells, inhabited by 
Cephalopodous tenants, 18 termed Baculites. This 
Renus was first discovered by Faujas de St. Fond in 
the iimestone of Maestricht, and 1s found in the 
imestone of Valognes, in Normandy, in considerable 
abundance. The shell 1s straight, more or less com- 
pressed, comeal or rather tapering to a point, and 
Nat much elongated. The chambers are sinuous 
Qnd pierced by a marginal siphon; and the last 
chamber 1s several inches in ength. Fig 2576 
represents the Baculites vertebralis: a, b, portions 
of the fossil shell, exhibiting the characte: of the 
satuies; cis a detached joint. 
Another foam! form of the ammonite group is 
that termed Turrilites. In this genus the shell is 
pial, turreted, and chambered; the chambers are 
wided by sinuous septa, the siphon piercing their 
discs. The aperture is round. 

It would a that the shells of this form 
among the extinct cephalopods are all anistrorsal, 
re the septa have the sinuosities of the ammonites, 
cording to Me, Sowerby, the ephenciet situated 
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beyond the last angle ‘e — nag ae 
that the shell was external atid datanted as in the 


case of the nautilus, Jn our island specimens of this 
genus ocour in the chalk and green-sand ; end 
similar strata on the continent also afford them. 
Fig. 2577 represents an imperfect specimen of 
Turihtes costatus, 

Another fossil group of shells, belonging to ex- 
tinct cephalopods, are the Belemnites, Orthoceratites, 
Cyrtoceratites, &c. The belemnites, which have 
been termed arrow-heads, thunder-stones, &c., and 
which have been also regarded by some as the 
teeth of some unknown strange animal, and by 
others as the spines of some species of echinus, to 
say nothing of many vague conjectures besides, are 
extlemely abundant in the chalk formations, in the 
has, andthe oolite. They are evidently internal shells 
analogous to those of the sepia officinalis, but more 
solid, and of a different hfgue, being long and 
conical. M. de Blainville, in his memoir published 
at Paris, in 1827, hasseparated the genus Belemnites 
into many divisions accoiding tu the shape of the 
shells, and has recorded a great many species 

Professor Agassiz 1s of opmion that the fossil ink- 
pes of cuttle-fish, found in the has at Lyme Regis, 
belonged to Belemmites, and the reasons upon 
which he founds this conclusion are de1ived fiom 
the fact that specimens of the belemmte have been 
discovered presenting the ink-bag m su Fig. 
2578 represents Belemnites canalculatus with a 
portion removed, showing the internal chambered 
part Miller, in his paper in the ‘ Transactions of 
the Geological Society,’ gives the following as the 
genenc characters of the belemnites :— 

‘A cephalopodous molluscous animal provided 
with a fibrous spathose conical shell, divided by 
transverse concave septa into separate cells or 
chambers, and inserted into a solid, laminar, hbious 
spathose, subconical, or fusiform body, extending 
beyond it, and forming a profecting guaid or 
sheath.” To this may be added that if was internal 
hike the gladius of the calamary or the ‘ bone’ cf 
the cuttle-fish 

To the Silunan rocks, the Devomian, and the car- 
boniferous or mountain hmestone systems of Kmope 
and North America, belong the fossil] O:thoceratites. 
The true orthoceratites are stiught and conical in 
form, with dissepiments or sutwes approximate, 
concave, oblique, with a slight wave in front, or in 
that part of the shel) where the siphuncle 1s situated. 
The siphuncle 18 small, and placed between the 
edge and centre of the septa or haaepiiaent These 


efossils in many places have been erroneously re- 


garded as crocodiles’ tails. The Jate Mr. Martin, 
in his ‘ Petnficata De:biensia,’ who figures two 
species from the black marble at Ashford, obseives 
“The crocodile, said to have bcen found in the 
limestone at Ashford, appears to be nothing more 
than a particularly large specimen of this or some 
other orthoceratite, proba ly the species we have 
figured in the 38th plate,” and he adds, “ as a 
further confirmation of the opinion we have formed 
respecting this supposed crocodile, we have to 
remark that the men who now work in the marble 
quariies at Asfoid continue to ca}! the orthocera- 
tites, when they mect with them, crocodiles’ tails, 
agreeably to the idea which was first entertained on 
finding these bodies ” 

Fig. 2579 represents the Orthoceras laterale. 

It has been remarked that ‘‘ the cases aie few in 
which the apex of orthoceratites has been actually 
observed ,” and that ‘in several cases of supposed 
straight shells the apical part 1s seen to be curved,” 
whence it 18 probable that the term orthoceras (op8os, 
straight ; «epas, a horn) 1s not universally or stuctly 
applicable. 

Among the numerous allied genera we may allude 
to the following species — 

Fig. 2580, Cyrtoceras depressum. 

Fig. 2581, Lituites articulatus. 

Figs. 2582 and 2583, Phragmoceras ventricosum. 

In classing the bent or partially convoluted 

olythalamacea, we may find advantage in attend- 
ing to the situation of the sphuncle. For example, 
the mphuncle 1s subdorsal or approaches the outer 
line of curvature in Cyrtoceras, Goldtuss, and Gyro- 
ceras, Meyer; it 18 subcential in Lituites, Breyn; 
and it 1s subcentral or approaches the inner line of 
curvature in the genus Phragmoceras, Bioderip. 

The geological distribution of these foims 1s 
nearly as in the orthocerata, They are all pecuhar 
to the strata below the new red system , and mostly 
occur below the catboniferous or mountain lme- 
stone. Phragmoceras prevails in the Ludlow rocks ; 
Cyrtoceras specially abounds in the strata of South 
Devon, the Eifel, and the mountain limestone; and 
Gyroceras and Lituites fellow nearly the same 
rule ; a few species of Lituites occur in the Silurian 
rocks. 

The brief characters of the generic groups which 
follow may be sufficient for the recognition of per- 
feot specimens, but auch are rarely found in the 
dider rocks, where alone they occut * 
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Goldfuss, Bent, arched, or trall seavclatade 


the free end being sometimes elongated and straight. 

Septal edges seldom free from a slight WAVING 3 

aiphuncle subdorsal, or even marginal, seldom quite 

round ; apertuie nearly orbicular. 

aoe Cyitoceras depressum. 
ifel. 

Several other species occur in Devonshire, near 
Ludlow, &c. ; 

Gyroceras (yupos, incurred , xepas, a horn), Meyer. 
Coiled hke a tendiil, so that the volutionsa do not 
touch. Septal edge even, siphuncle dorsal, mar. 
ginal, Aperture neatly round. 

Gyroceias giacile, Meyer. Bronn, 1n ‘ Leth, 
rae , vol 1., fig. 6. Fiom the states of Dillen» 

urg. 

Lituites, Breyn. Convoluted, so that the volue 
tions touch in aj] the imner part, but atterwards 
extended into # straight or bent portion. Septa 
oe by a subcentral siphuncle. Aperture nearly 
round. 

Example, Lituites articulatus, Sow. 

Phiagmoceras (¢payua, septum; «epas, a horn), 
Biodenp Shell incurved and compressed, more 
or Jess comcal. septal edges entire, crossed exe 
ternally by the lines of growth, siphuncle near the 
inne. margin, aperture contracted at the muddle, 
its outer extiemity produced into an elongated 
beak. 

Example, Phragmoceras ventricosum. Broderip, 
in ‘Silunan Researches.’ 

Among the fossils detived from extinct species of 
cephalopods, are those constituting the genus Bel- 
optera, established by Deshayes, and described by 

de Blainville as Lolonniie to a form = entnuely 
unknown, but which was characterized by contain 
ing on the back part of its muscular envelop a 
symmetrical calcareous or bony shell, formed of a 
thick solid summit very much loaded behind, and a 
front tube more or less complete, the cavity of 
which is conical) and annular, the shell or bone 
having wing-shaped appendages without any an- 
terior shield-lke prolongation. 

De Blainville divides the genus into two sectiona. 
Tie fist consists of species whose wing-shaped 
appendages are united below the summit, and whose 
cavity 1s somewhat 1n the shape of a scuttle iotte); 
of this section Beloptera sepioidea 18 an example. 
(Fig 2584.) 

The second includes species whose wing-shaped 
oH ah are distinct, and whose cavity is com- 
pletely comcal, with traces of chambers and ot uv 
siphon. Ot thie division Beloptera belemnoidea 1s 
an illustration (Fig 2985 ) 

De Blainville obse:ves that this genus ought to 
be placed at the end of the sepiacea, or cuttles; 
and that the fist of the species is evidently very 
much allied to the bones of those animals, while the 
second approaches to the belemnuites. 

Atte: all, the probuoility is that these bodies are 
only portions of the bones of some of the cuttle- 
fishes, and this appears to have been the opimon 
of Cuvier. 

It a perfect bone of the common species of our 
coasts be closely examined, a structure very analo- 
gous tu the comcal circularly-grooved cavity of 
Beloptera, although in a more expanded fom, will 
be observed. These fossils have been found in the 
J.ondon clay, and other bed» above the chalk. 

Voltz, in his memoir on Belemnites, makes Bel- 
optera sepioidea a distinct genus under the name 
of Belosa pia. 


From the 


CLASS PTEROPODA 


(Preropops, as Cho, Hyalea, &c.). The 
Pteropoda, or wing-footed mollusks, are so called 
because they aie constiucted for moving hie 
the waters, of which they are the tenants, by 
means of expanded fin-lke membranes, placed 
on each side of the head, some, as the Cho, so 
abundant in the northern seas, are covered with a 
contractile envelop, but are otherwise naked and 
destitute of a mantle. Others, as the Hyalega, 
Spiratella, and Cleodoia, have a mantle protected by 
a shell; all are bisexual. 


2586.—Tux Potar Cio 


(Cho boreals). The Cho borealis may be de- 
sciibed a» a sort of marine slug with a pair of ee 
like fins or oars attached to, each side of the neck, 
by means of which the animal rows itsel! meirily 
along, and sports amidet the waters of the Polar 
Sea, 1ising and descending at pleasure. 
These oars are made up of muscular fibres, which 
through the neck fro n- 
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m one expanded appe 
fiage to the other,so that the organ 1s in fact ctugle, 
and may be compared to‘the double paddled oar 
with which the niander propels ao aoe his 
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9598. —-Phragmoceras ventricosum 





2576.-—-Belomnites canaliculatus. 
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kajak in the very seas which the clio itself na- 
vigates. ~ 

The outer covering of the clio is a delicate semi- 
transparent soft skin which coveis a second tunic. 
This Jast 1s thicker, and presents longituginal and 
very sensible muscular fibres, which come from 
two principal bundles attached to the sides of the 
neck, The effect of these fibres must be to shorten 
the general envelop of the body, and to approxi- 
mate its form to a spherical shape. Cuvier, who 
gives the above desciption, adds, that he hnows 
not with what the interval between this fleshy tunic 
and the mass of the viscera is filled in the diving 
state, but observes that itis certain that these do 
not occupy the hall of the arca which the tante 
incloses, and conjectures that there may be a 
hquor diffused there, o1 pethaps only a quantity 
of air which the animal can compress at pleasure 
when it would sink in the water, and dilate when st 
would ise, 

The head of the clo as cnvcloped in a sort of 
hood, which can be opened and retracted at plea- 
sure, 60 as tO expose the mouth surrounded by 
three conical appendages on each side, like little 
fleshy tenfacule  Kxwmned by means of a micio- 
scope, each of these appendages is seen to be re- 
gularly and numerously covered with red points, 
which, when inspected through a lens of great 
power, we found to be distinct transparent cylinders, 
each sheathing about twenty mute suchas, which 
are capable of bemg protruded, and acting as 
ongans of fim prehension Tt has been calculated 
that the total number of these suckers ypon the 
conical appendages of a single clio amount to thice 
hundred and siaty thousand. 

Besides these oval appendages, the clo can pro- 
trude fiom its head, through a peioration in the 
centre of each valve of the hood, two slender horns 
or feelers, in order to asceitain the presence of 
food. 

The mouth of this Jittle creature is a tuangular 
orifice auned, according to Kschiicht, with two jaws 
with sharp horny pectinations fixed ona fleshy base. 
These pectinations are of unequal length, but their 

ots are newly on the same Jevel, and they can 

e protruded for the purpose of seiing prey. 
Within the mouth is a tongue with ots tip and upper 
suiface covered with minute curved hooks in regular 
rows, evidently serving to assist in the act of de- 
glutition. 

With respect fo eyes, Cuvier says, some natu- 
rolists attibufe these organs to them,” and De 
Blainvalle has capressly desenbed them. They arc 
two in number, placed on the back of the neck, 
and, though excessively minute, appear to have a 
very complete structure. 

Cuvier regarded the oars of this anal as its 
adiating as well as Jocomotive organs, but the cor- 
rectness of this opimion is demed by Eschiicht, in 
{act we are not only im ignorance as to the laboratory 
In which the circulating fluid undergoes its requi- 
aite purification, but also with respect to several 
other details in the economy of this mollusk. 

The digestive apparatus is simple, there asa 
large liver, and there ae also Jong slender salivary 
glands. 

The cho boteahs, though net more than an inch 
in length, forms the chief pat of the food of the 
huge Greenland whale, and under the name ot 
“ whales-food "14s well known to the salon who 
chase this huge tenent of the ocean. The cho dwells 
in shoals so countless and evtensive that the surface 
of the water for a vast distance often seems alive 
with them, as they sport and gambol hecdless of 
their destioyer, who, as he passes through then 
ranks, * thiok as autumnal leaves in Valombrosa.” 
opens his mouth and ingults thousands at a snap. 

Sir KE. Pany found the cho an astomshing abund- 
ance in all parts of Baffin’s Bay and Davis sStiait in 
the neyghbouhood of ice) Captain James Ross 
observed at very numerous im most pats of the 
Arctic Ocean, but less abundant in Regent 5 Inlet and 
the Gulf of Boothha, When the weather is cidim 
these animals come in myntads to the surtace for 
the purpose of respnation, but scarcely have they 
reached it when ‘they again precipitate themselves 
towards the bottom. 

A, Clio borealis, view of the back: a the hody 
& the viscera, seen through the commor integu- 
ments; c, the tnbercles of the head, and the holes 
wherein the thiee tentacula on each side ate with- 
drawn; d, d, gills and fins. B, the same, view of 
the belly; a ¢ d, indivate the same parts asin A : 
@ the two tentacula placed betore the mouth C, 
the same laid open ; c,d, dicate the same paits asin 
the two forme: tigmes, f,f, the extemal tune or 
skin; g, gy, the internal tume or fleshy pannicle ; 
A, h, the puncipal bundles of its fibres; ¢, the mass 
of viscera ; m, the principal vein of the fins. 

_ We may pass trom Clio to the Ilyalwide of 
Cavie* (family Thecosomata, o1de: Apotobianchiata 
of De Banville), 

The general characters of this family may be 


MUSEUM OF ANIMATED NATURE. 





me neReRINRR Wb OS Arwen “ = 
Srey prameh wapenctO state LN, CTI 


a ene 





wequae -— — 


summed up as follows :—Animal furnished with a 
head, but it 1s not distinct; a third natatory mem- 
brane exists on the ventral region, it is small and 
intermediate between the two large fins. The 
mouth 18 situated in a cavity formed by the union 
of the locomotive organs. Shel] nearly always 
present, but very variable in form. 


9587, 2588.—Tur Cx MBULIA 


(Cymiuha Peronn). Cuvier deseribes the Cymbuha 
as having a caitilaginous or gelatinous envelop in 
the form of a boat on slipper, beset with poimts in 
longitudinal sows; and the animal itself as pob- 
sessing two gieat wings which are at once bianchiwe 
and fins, and between on the open side a thud 
smaller Jobe which as three-pointed, © See = Fig. 
o567, a, a, the fins: b, the intermediate lobe ; 2, the 
viscera seen through the shell, The mouth, pro 
vided with two small tentacula, 1s placed between 
the wings towards the shut side of the cell, and 
above are two small eyes. The transparency of the 
texture permits the internal organs to be distin- 
guished with great facility, The shell 15 cartiagi- 
nous, translucent, oblong, in the form ofa shipper, and 
entirely covered with a deheate and scarcely visible 
membrane. M. Rang observes that this curious 
and very meompletely known genus contains only 
asingle gpecien (1829), which as found in the Me- 
difemanean Sea, and he adds that he only hnows 
it fiom a drawing Communicated to lim by Cuvier, 
who in his Reyne Animal remarks that inthe figuwe 
given by M de Blainvalle (¢ Malacologie ') the auimal 
Ih placed in the shell the wrong way: and that his 
(Cavier's) descuiption rests on recent and repeated 
observations made by M Launllaid. M. Deshayes 
confinms this remak as to the imverme position of 
the animal, and says that he has had occasion to 
venly at often, M. Deshayes in dis edition ot 
Lamarck (1836) enumerates five species That 
known to M Rang was the C. Peroni = Fig 2058 
eahibits three figures of Cymbulia in three different 
aspects ..-a, the animal seen in the shell, seen fiom 
nbave ; 4, the shell edgeways; c, the shell seen 
fiom above. 

2580.—'Tie SpiRALRLLA 
Spuratella hmacma, Blanville).  Limacina aretica, 
‘uv, Cho helicina, PhippsandGmehn , Argonauta 
nictica, Iabricius 

The spiratella ts a cmuous little anmal, the body 
of which is elongated antenoily, and tumed into a 
spiral form behind = branchia in the form of plats 
on the back, mouth furmshed with two small ap- 
pendayes, which are united by one of then eatiem- 
ties to the anterior border. 

Shell very delieate, dramle, vitreous, spual, not 
canmated, turning rather obliquely on itself, with a 
cnculat aperttne ane sunple borders. (Rang.) 

Cuvier is of Oplnon that the Limacing ought, 
according to the description of Fabricius, to bear a 
stiong relationship to Pneumodermon, but then 
body 1s terminated by @ tail, which a twisted spu- 
sally (‘ contoumnée en spirale’), and 1s lodged in a 
very dehcate shell, of one whorl and a hall, unbili- 
cated on one side and flattened on the other. Cuvien 
adds that the animal uses its shell as a boat and its 
wings ax oars when it would swim on the surlace of 
the sea. The same author remarks, that the only 
species, Cho helicma of Phipps and Gmelin, 15 
scarvely Jess abundant in the Iey Sea than Cho 
borealis [Cho], and is considered as one of the 
nincipal aliments of the whale He observes that 
ie does not know whether the animal figwed by 
Mi. Scoresby, of which M. de Blainville (* Malaco- 
logie,’ pl. xlvin. bis £.5) makes his genus Spnatcila, 
sin reality, as M. de Blainville believes, the same 
animal with that of Phipps and fabncius,  M. 
Rang considers Spuatella of De Blamville as syn 
onymous with Limacina, of which M. Rang states 
that but one specics a known, and says that at 
would be interesting to have new accounts of It. 
de speaks of ts mhabiting the North Sea, its plo- 
diyious abundance, and the possibilit y af ifs serving 
as food for the whales. Phipps mentionsit as being 
found in annumerable quantities in the Arctic Seas, 
and descubes ite body as of the size of a pea, rolled 
up into a spne Ihe a helixyyand ifs ovate, obtuse, 
expanded wings as being gieater than the body. 
The cut is taken from the figme of M. de Blainville, 
who tounds his genus (whieh he places under his 
family of Pleropoda, between Atlanta and Alpo- 
nauta) on the matenals furnished by Mr Sco1esby 
and considers his Spiratella as synonymous with 
Cuvter’s Limacina, 

G. B_ Sowerby figures a Limacina (in his 

venetra of Recent and Fossil Shells,’ and in the 
sume number as that which contains Cymbulia) 
fiom Messina. He deserbes it as a thin, fragile, 
spual, discoid shell, umbilicated on both sides, and 
carinated on the back and below, with a membra- 
naceous lamellar keel; and he says that it has exter- 


ually much the appearance of a very di 
umbuilicated nautilus. y diminutive 
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M. Deshayes, in his edition of Lanarck, remari, 
that the Limacine, of which M. de Blainville formed 
his genus Spiratella, have in tact much analog 
with the Cleodoige; and that they are Cleadons 
whose shell is spiral, and not swimming Gastropods 
hke the Carmarie and Atlante. M. Deshayes yo, . 
on to state he has many individuals preserved if 
spirit, which he owes to the generosity of J, 
Fleming, that he has examined them with attention, 
and that they have not the projecting fuot of 
Atlanta, nor a fin-lke foot, but two lateral fing oj 
the form of those of the Cleodorw., He adds that 
they have no tentacles, and no eyes, but a mouth in 
fhe shape of a tiiangula: slit at the summit of the 
angle which forms the fins. The shell is not eloscq 
by an operculum, as that of Atlanta is. M, Deshayc. 
iy of opimon that the genus ought to remain amony 
the Pleropods, where it was placed by Civier and 
Lamaick. 


2790.—TuHe Turer-srPinep Ilyanaa 


(HTyalra trisxpmosa, Rang). Jn the genus Hyalia 
the animal is globular or oblong, furnished with ty 
lateral expansions more o1 Jess elongated back. 
waids, the intermediate lobe of a semienculsy 
form, two very shot tentacles, hardly distinet 
contaimcd in acylinduieal sheath. the apeitine ol 
the mouth provided with two labial appendages , 
bianchie pectinated, on each side, in a particular 
cavity. 

Shell horny on vitreous, transparent, and fragile, 
in form of a shipper, suaght oF reeurved, with an 
anterior opening, and split laterally, tricuspidated 
backwards, (Rang ) 

M. Rang remarks that this beautiful and inter 
esting genus, the anatomy of which has been made 
known by M. Cuvier and M. de Blamvalle, is per: 
fectl distinct from those which approach af. He 
speaks of the Hyalaa as hy small animals, spread 
over all the seas of the tomd zone, and a great part 
of those of the temnperate zones, and of the occur. 
rence of the same species on the most opposite 
pomts of the globe. He adds that the discovery 
Which he had made of many species, one 10 @ fons! 
state, had caused him to divide the Hyalaw into 
the two following groups — 

1. Globulosa Sen subglobular, having the 
lateral shts neatly as long as itsclt, and the ap- 
pendages placed very much backward. Hy una 
nata, &c. This group, he says, 1s the most nu- 
merous, 

2 Hlougate —Shell elongated, having the lateral 
shits short and the appendages advanced. Hi. tn 
spinosa, AC. 

Cuvier descubes Hyalewa as having two great 
wings, no tentacles, a mantle sht at the sides, 
lodging the branchie in the bottom of the fissures, 
and covered by a shell equally olit at the sides, the 
ventral siutace of which is very convex, the dorsal 
flat and longer than the other, and the fransversal 
line, which unites them behind, fu mshed with thiee 
pomted dentilations. In the living state, the amma! 
projets by the lateral shts of the shell filaments 
moe or less Jong, which are productions of the 
mantle. Cuvier concludes by observing that the 
species must hnown (Anomia tiudentata, Forskahl- 
Cavolina natans, Abildgagidt, Hyaleea coinea (te 
dentata), Lamarck) has a aaail yellowish demi- 
fiansparent shell, which a found im the Mediteita- 
nean Sea and in the ocean. 

M de Blainville, who has published a monograph 
of this genusin the ‘Journal de Physique,’ and im 
the *Dichionnane des Sciences Natwellcs,’ states 
that it contains already (1825) fiom five to six 
species, all of winch appear to be the imhabitants 
ot waim climates. Ie considers the genus Glan- 
diolus of De Montfort as belongme to the Hyalee, 
and quotes the observation of M. Defrance to that 
effect with approbation, 

M. Deshayes cnumerates sixteen recent species, 
exclusive of Hyalgea cuspidata, which, he says, ' 
not a true Hyalae as Bose, De Romssy, and Lamaick 
beheved, but a Cleodora. MM. Rang, D’Oibgn), 
Lesueur, and Quoy and Gammand, have pineipally 
contributed to the number of species 

Relening to Fig. 2500, -a@ represents the 
b, the intermediate Jobe; ¢, the mouth, ¢ 
lateral expansions of the mantle ; 7, the vieccia see 
thiough the shell; 4, the shell. 


2591.—Tix TripentaTs HyaAL#a 


(Hyalea tridentata of Forskahl and Gmelin), 
Ilyalwa papilonacea, Bory de St. Vincent; Hyalea 
cuinea, De Roissy. h 

This species inhabits the Mediterranean and the 
watmer seas, Its size scarcely equals that of a 
small hazel-nut. Referring to Fig. 2591,—@ re 
presents the anterior border of the animal, showIng 
the mouth, | 


2592,—Tys PyRAMIDAL CLEODORA 


7 i t the 
Cleodora pyramidata). Cuvier remarks, tha 
bieodorw, for which Brown originally founded the 


fins ; 
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genus Clo, ing analogous to the Hyalsse in the 
simphieity of their wings and the absence ot tentacles 
piween them, their conic or pyramidal shell, he 
adds, 19 not slit on the sides, and he quotes M 
Rang 8 genera and subgenera 

M. Deshayes, 1n his edition of Lamarck, states 
that the Cleodoiw are much more allod to the 
lly dee than the Chios, approaching the forme: not 
only in having @ shell, but also in the form of the 
anmal, which bears a gieat resemblance to that of 
Hy ilwa It w not astomshing procecds M Nis 
hayes, that Tamaick, who had approximitcd the 
Cie dove to the Chios, should r¢ gard them as not very 
closaly related to the Hyals w for, when he wrote, 
put a very small] numbc of species were known, and 
he could hardly forese¢ that the assiduous rcsearches 
ol MVE Quoy and Gamad, Ring and D Ombisny, 
should have coutuibuted to throw so much Jight on 
te Ptovopods in ceneral, and the Hy tlag and 
Cloodore on particular It we have befor us a 
stiffic se rit number of species bclonzing to the two 
Jwt named gencia, We shall sce them blend into 
cach other 90 as to make it impossible to draw the 
hne between them It» thus, continues M Des 
hayes that we proceed by nsensible degices from 
the globular to the lanceolate species 

Ihe following 18 M Rang’s defimtion of Cleo- 

ae 
M anil of an oblong or Clonyated form, furnished 
witht wi anterme diate demicnculas Jobe but huang 
no ual Gapansions , mantle open im fiont, brau- 
due incompletely hnown 

Shell fragile vitreous inform of 2 sheath or case 
(,aine ON comet), more or Jess pointed postauorly 
apeture Very luge neouly always without a slit, and 
without lateral ippend izes 

[he same zoologist having as he stifes ob- 
tarcd many new species and studied thea orgam 
zation divides the genus mto the following sub 
none ao 
1 Clcodae properly so called 


Ammal of in oblony form, having the mintle 
vay mit bh diluted and advanced on cach side 

Shall pyrimidal, angulu, very much dal ited an- 
tcnorly, with v very Jarre aperture, canalicul ued 
creach side und rately slit 

M Rang makes this sibsenus Comprise (182 )) 
five species only two ot which he considers as very 
dubthil Type Cle odort lanceolata 

Des uption —Shcll compressed, clongited, Jin- 
coolate, apc tune dhdate | 

Jo ality the seas of wu climates 

M Deshayces in das edition of Tamaick, records 
thitecn species, besedes Hy alia cuspid ite 

Refauing fo Paz 2592 @aicpicsents the animal 
and shill, & the shell seen cdzeways, ¢, the shell 
xen fiom above 

(Rang ) 


2 Cicsis 


Ammual very slendar, the mantle not dilated on 
is sides, fins gencrally ruher snvall 


9593 — Tith CRESIS 


Shall vary slender, fragile and diaphinous im the 
fom of astral ht or cuved case (cornet) with an 
apctture almost alaays as datce as the shell itsell 
and gencruly without a canal ono lateral appen 
dages M Rang who gives this descuiption, stys 
that he formed this subsenus for some very sn all 
new mollushs which he fiequently met with in the 
mid tle of the occan, and to which he unites, by 
andlozy, the gencre Vaginella of Daudin and the 
Gadus of Montagu, hnown ain the fossil state, and 
M Rang reel ons mne species 

Reluoime to Fig 2993,—a represents the fins 
b the intarumeditle Jobe e¢ the month 2, the vis 
cera seen thiongh the shell, 2 the shell 

A closcly alhed form his recerved from M > Rang 
fhe mime of Guviciia (nce Lar 2904), characterized 
Ly the animal bean Clongaded furmshed with two 
Mithar lupe fins, and with an mtamediate dem 
cuculn lobe the catenton branchise situated at) the 
bie of the mitermediate Jobe, mouth ftu:mshed 
With dentilorm pieces adapted for mastic ition 

Shell in the torm ot a cylindrical casc, rather 
flattencd near ats apcrtme, Which 1s healt shapcd 
with sharp edges Lhe species on Which M Rany 
has tonnd d- the genus Cuvicna 19 a curtous little 
mollusk common inthe Indian Seas, the ocean and 
the South Sca 

Krom the xcIplexing forms which constifute the 

teropodous Mellie and which, however cunous 
fey miy be tiom their structure, are intaceling 
rather to the naturalist than the general rcadci 
a habits and manners being indecd necessarily 

. ttle known), we shall pass to another great 
a lon or class of the mollusks, termed by scien- 

sr rieis, generally, Gasteropoda, or Gastropodous 
iterate from the circumstance of the under sur- 
pure ting modified into a fleshy disc for the 
clug 5¢8 of locomotion, as we see in the snail or 
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CLASS GASTEROPODA 


(Gasrropopous Moxzusxs, as Slugs, Snails, 
Whelks, Cownes, &e ) The Gastropods, o1 Um 
valve Mollusks, present us with a tolcrably high 
giade of organic structuie, far higher thin os 
found im the subsequent class of Bivalve Mol- 
lushs, viz) Oystcrs, Mussels, && The nervous 
bystem, for examplc, is more concentrated the 
visccia alc mom elaborate, the head 18 distinct 
and contains a Jarre neo vous gangphon, it 38 fm 
mished also with retractile organs viz, fentacula 
o1 hoins, which uc not only instruments of touch 
but which often bear upon them the eyes Phare 
is 2 mouth fummshed with tecth ind also with 
& fonsue and the sense of tastc ws very acute It 
would appcar moreovar, thit though no appuatus 
has been detected, the scmse of smedlas not alto 
gether wanting 

Ihe Gastropoda, as they arm endowed with 
senses Which open to them much of the world 
round them, so are they gifted with wecordimy 
powars of locomotion As we hive sud) the ttle 
Gastropod is wiven in allusion to the character of 
thou lecomotive otran for the under surfice ct 
the body as converted into 1 sort of foot with a fleshy 
dise bene uth, on which they creep along by means 
of the eapinsive ind contactde movements of 
which it is composed 

The common garden snail qs an inst inee in point 
ewe witch 2 sna crawling upon a window pine 
on the opposite side of the g@liss) the muscular 
worl ing of the disc may be easily seen 

Unhke the bivalve shclled mollusks the Gastro 
pods compuse both aquatic ind terestial zroups 
some are formed for the respration of am others 
cfwater and itas Curous to find that some speaes 
which tenant the water, is Timneus Planorbis ac, 
bieathe am ind come to the surface to vespiee 

All the bivalve she Hed mollusks ate housed not 
$0 the Gastiopods Ihe slugs have no shell on ut 
most a minute plite imbedded in the short con 
fiacted munfle covauimg the antcuor pirt of the 
body thove 

Iu Testuccla the mantle) which as minute and at 
the posterior part of the body hulow i protected by 
a littl oval shigld 

In uniny marine specics as Dons ind some allied 
ind the Phylhdia, there as no shall at all Others 
however have an ample shell into which the 
mimi cin withdraw itself at pleasure as) the 
HWeohx the Timpet (Patella) the Conch 8 

Phe shell, scarcted by am ample membr ine 
vuics infinitcly in shape, im compactness, and otha 
puticulias 

A econo vicw of the mode of formation of the 
shells of these animals miy not) perlaps prove 
uninteresting fhe more so as afas asul ject not com 
monly understcod 

It may be here then observed that shells differ 
In then compesition (ind the same observation 
apples to those of the bivalved or acephalous 
that as headless mollusks alo) In some as the 
conch ind othas (and the oyster amone the tt 
vilves) the culonite of dime with a superibund 
ance of anumal golitinc as deposited in davers t 
fine membrine interposing between cich have 
Hence shells of this composition arc tamed mem 
bianous and the solution of the diame ty me ins of 
acids will Jeave the membrines partect but soft 
having Jost the cuthy mattas whi ho give them 
hidness  Monover, on exposing these mem 
branous shells to aorcd heat they enif a stones 
fefid odow of buamng anmal matter, ind full to 
HECES 

Othar shells as the cowry present us with 1 
much more umiform compesition ind comy act 
toxttre In these shelly which ue termed por 
cClinecous the aumnal gclitme isan little quantity 
ind the partiéles of lime are more cqr uly blended 
with at) not ain diya but assuming amore or less 
c1ystilling auinvement the minute cysts pie- 
senting the form cither of rhombs or prisms Por 
cellincous shells when exposed to the action of 
tie lose then colour and give out but fifth smoke 
ov odour, while they retam then form On the 
confiary they ae ilmost entirely dissolved by the 
action of acids These shells are far more butte 
than the membranous shells, and also more frans 
parent and when this bittleness ind franspuency 
arc vary great they have been termed vitreous, from 
then rcsemblince to glass 

The inc: linn. of most 1 embranous shells, of a 
winte, mescate or other tint, and with a smooth 
polished surtace, is called the nacre, or mother of 
pearl, and itis fiom the arrangemcnt of the nacie 
in regular layers, effecting a senes of exquisitely 


minute 11dges or grooves, not unhke, when viewed, 


through a microscope, the strie on the cuticle at 
the pulpy tips of the fingers, that in so many mem- 
branous shells we see the nacre iridescent with rain- 
bow tints, the light being reflected at different 
angles. In the liming of the fresh-water mussels, 
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nea pamela tnilinendieer *-—-—--~aiaen ernment ee 
and especially in Hahotis, the nacre is very re- 
splendent 

Most, if not all membranous shells are covered 
extetnally vith an outer skin, or membranous 
epidermis, which most collectors are inxiaus to 
remove, in conch, which has a tough thick epi 
dermis, wo generally find that it has been care tully 
ae to 1endcr the appearance more attiac 
1VC 

The shells of the mollusca are the production of 
a portion of the ummal termed the mantle (Pal- 
hum) and hence weondn, to the extent and 
houre of the manth ound its temporuy develup- 
ments will be the firure and encial characters of 
the shell 

If we take a common snul or helin and 1cmove 
it fiom the shell (hilling at previously by immersion 
In boling water) we shall find cn cx imininy the 
ammil that the whole of the spnalb p rtien which 
was | dged in the uppo whorls ot the shall, as 
invested with a thin membrane viz) the mantle 
[he anterior put of this mintle on whit miy be 
Called the bach of the mollush, is considcribly 
thichoned, swolhing ito a portion called the collas 
This collar is provided with glands t¢zularly are 
ringed for the dep sition of colourmg matter, 
as well as others for the secretion of lime and 
zelitine, in order to add to the shell as i needed 
It 1s the smooth and thin portion of the mantle 
thit sacietes the mice but awe have sad the 
collar of the mantle sccrefes the Jaya by which 
the Qrowth of the shell is cflected)= = Tt, as an the 
com shelled hmpet, the c dar of the mantle 
rete arly daposits fresh miuteual around the edyge 
of the aperture imc gual) quantity liyer attar layer, 
then the shell will grow an one direction only the 
dhameter ol the mouth cnlusing, awcording to the 
extension of the collar caf the mantle It mostly, 
however, happens that the mantle of these mollusks 
dees not proceed with ats work equally on all sides, 
mdeed the manth docs not iain tine limpet hang 
oval the ammial moa tent hhe munner but has ats 
mupin wross the bach hence at adds only to the 
ede and not tothe convex side which fomms the 
po tanor Pounduy of the cpening In this case, 
in plinobis the mercase of the anterior margin 
fonds to fhe { aimafton of v spnal shell the coils 
bem all on one pl ine 

Most commonly there mu proponderince of de- 
velopment (from the f amoof the collar) laterally 
as well as forwards and then wom the hel, a 
spual or fturbinated shell wall be the test) Th we 
fake a whorled shallin om hind we shall find that 
the thins of the who are duected from det) te 
molt owl this resalts from the situation cf the 
heat a LT orreat blood vessels relativ ly to the shell, 
these bem placed on the laff side the Jeff side 
of the mantle th icfor as amon active thin the 
nicht so that the vis tterjow tom the left, foremg 
Qiowe may so speak fosads the reht  Occa- 
stomally we see ot shall whorled ina contrary die 
rection the situation of the orins and firute of the 
body bamrreversed such shells are termed sins. 
tial they ue nef com non 

Ihe axis ot the gyration of the whorls of shells 1s 
farmed the cClumetha und on dividing a shell long 
todinally as the whell for examy le the columella 
ippers Tbe the pula: or modiclus of windin, stairs 
matower or steeple round which the whorls are 
wond dhe clge of the apertiae fo which the 
columetia advances is fenmed the columedlar lip 
I ching on the bach of the shell at ison the Jett 
hand postcrorly 

Instinces occ oan which the molluch for the 
stke of Convenience removes portions cf the mterior 
whorls waitin teases in growth = the conc thins by 
sme process the inner whorls aud the unicula, 
which inhabits maishy pliccs, oblitcrates them in its 
pro ress of growth 

In many shells, ax Plarocera and yarlous species 
of Murex as Murex degius ind Murex tenmspina, 
we observe spines or rows of antlar like projections, 
at resulir distinces aput now these are formed 
by the collar of the mantle, which aft defimte m- 
tarvas dunny the growth of the mollusk, becomes 
temporanly developed in a pccuhar manner, shoote 
ing out into processes secreting shelly mutter, which 
encases or neatly cncases them = When pine, 
al produced, as in Miucx tenuspina the slen. 
dar processes of the im witle ame encased in the 
shelly matter fo this alininge of nacre 1s added layer 
alter layer, the process of the mantle retiing more 
and more til in due time the cavity of the spine is 
obliterated and the process of the mantic retracted 
ov absorbed = Whac branches hke antlers ue pro- 
duced, these will be found to be more or less hke 
troughs or canals, hollowed beneath the under 
surface of the extensions of the mantle not sccic ting 
shell 

In the Cowry (Cypreea) the formation of the shell 
1s very Curious , and indeed, so greatly does it dif- 
fer in its young and perfect state, that no one would 
at first suppose the two to be genencally, much less 
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2599,—Spiratella. 
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2#2956.—Polar Clio. 











2597,—Shielded Slug 
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2506 —Great Grey Slug 





2600 —Tenorifle Iestacella 








2595 —Red Slug 








2599 —Testacella. 





2601.—Olivicer s Parmacella 





2603.—Large Garden Snail. 
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. We have already instanc 
the cowry as having a porcellaneous shell, The 
sell, at first, instead of having its lips rolled in- 
wards and touthed, with the aperture narrow, much 
resembles the olive shell; the substance 1s thin, and 
the colour dull and opaque, and the outer edge, 
instead of bemg rolled inwards and thick, is sharp. 
But a change vecurs ; the mantle begins to be re- 
flected on each side round the shell, covenng at 
externally. The lip curves inwards, the teeth ap- 
pear, and beautiful markings are beginmung to show 
themselves At length the shell ws thickened by 
repeated layers of porcellaneous matter, the colours 
are vivid, and the smre is completely ndden It we 
take the shell of a cowry, and fick tat, a line down 
the centre of its back will bescan marking the place 
where the {wo reflected expansions of the mantle 
met each other. 

Among the most singular of the univalve shells 
ja that coverntng the Clinton, and which forms an 
exception to the turbinated or whorled character 
which most exlubit. On examining these sluy-lhe 
creatures, we find the back covered with a tough 
Jeathery mantle, which extends considerably beyond 
the body of the animal beneath, On the top of this 
mantle we eight transverse plates of shell, usually 
ovellapping each other hke the slates of a house, 
but never reaching to the edves of the mantle. these 
free edges have patterns of different insculpture 
according to the species. 

In many instances, among aquatic species, the 
entrance of the shell 1s closed when the animal is 
withdiawn by means of # horny or calcareous plate, 
termed the operculum, and which ts attached to the 
portion of the foot last withdiawn, Tt fits the en- 
trance precisely, and shuts the mollusk in, protecting 
it from the assaults of enemies, The peuwinkle 1 
a familiar example. 

The operculum 1s, however, sometimes a lid at- 
tached by a hinge to the columella: portion of the 
ip, and may be regatded fi» 4 distinct valve, on, as 
it is called, a claunum, which may be defined as a 
modified operculum, attached by an elastic hinge 
to the columella, and whieh shuts spontaneously 
when the mollusk retues within, The membrane, 
with which the common garden snail and others 
shut themselves in while hy berating i holes of trees 
or walls, or under the routs of hedges, or even at- 
tached to palings, &c., dunmg winter, Is termed the 
epiphragma. Jt appears to be indurated mueus, 
secreted for the ovcasion. 

Gastropodous mollusks have the power of 1¢- 
pairing thea shells, at, for example, a portion of the 
shell of «a common snail be removed, without m- 
junng the animal, which may be easily effected, in 
twenty four hours a pelhele Wl be tound extended 
across the vacant space, but beneath the level of 
the edges ol the fractured part, this pellicle as 
thickened by additional layers, Gill at has acquned 
neaily the thickness of the onginal shell, the whole 
process occupies about a fortmeht. The repaned 
part i very distinet, as itis not by a giowth of the 
edges, but by the affixing a plate from within to 
block up the aperfure oceastoncd by the removal of 
a portion, that the injury as vepained. 

Various are the systems of arangement adopted 
by naturalists, with respect fo the present gicat 
group of mollusks, but, as atoas far from our design 
to enter into the “deep things” of science, we shall 
merely give a bief review ol that of Cuvier He 
divides the Gastropods into mine orders, according 
to the characters presented by the respiratory system, 
viz.—1, Pulmonobrancluiata, Nadia: 
3, Inferobianclnata, 4, Tectibianchiata. 6, Heteto- 
poda; 6, Pectimbiranchtata, 7, Tubulbranchiata ; 
8, Scutibranchiata; 0, Cyclobranchiata, 

1. The Pulmonobianchiata, of which the slug, 
the snail, the Limneeus, and Planorbis, &e, are 
examples, are distinguished by respning atmospheric 
air, which is alternately diawn info and expelled 
from a cavity dined with a most delicate vascular 
network : the respuatory organ opens on the night side 
of the body near the margin of the shell, below the 
collar of the mantle, and at may be further stated 
that the muscular floor of this cavity performs 
movements analogous to those ot the diaphiagm in 
quadiupeds Of these an-bieathine mollusks, some 
aie tenestiual, other live in streams, on in sluggish 
or stagnant waters; and we may here add that, of 
the aquatic forms, some at Jeast, as Plan nbis, are 
organized to respire both wr and water; of this 
section some are shelled, others naked. 

2. The Nudibianchiata are maiune mollusks 
destitute of a shell, as Dos, Thtoma, Glaucus, &c. 
They have no pulmonary cavity ; and the branchie 
are exposed on some part of the back. In the 
Dorts, wich swims teversed, the foot appearng 
uppermost lthe a boat, the branchia are flower-like, 
and radiate very beautifully at the end of the back. 

8. The Inlerobranchiata, as Phyllidia, have no 
shells, and their branchia, hke two long rows of 
leaflets, are placed on each side of the bedy, under 
& projecting edge formed by the mantle. 
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4. Tectibranchiata, as Pleurobranchus, Aplysia, 
Dolabella, &c., have the branchial tringe or leaflets 
placed under the margin of the mantle on the right 
side only. The mantle contains almost always in 
its substance a hittle shell. 

§. ‘Ihe Heteropoda are so named because their 
foot, instead of forming a horizontal disc, 1s com- 
pressed into the form of a vertical muscular oar, 
on the edge of which geneially 1s a dilated part 
hollowed out, representing the dise in other orders ; 
the bisachie form tufts on the hinder part of the 
bach. These mollusks swim with the back down- 
wards, and the vertical foot upwards, and are ena- 
bled to distend themselves by filling the body with 
watel, 

G The Peetimbranchiata form beyond com- 
panson the most numerous division of the Gastero- 
poda This order in fact includes all the inhabit- 
ants of spual or whorled univalve sea shells: their 
bnanchiw are comb ot gull hke, and are placed in 
one, two, or thiee rows, suspended trom the roof of 
a branchial chamber, in the body of the animal, can- 
tamed within the widest or last formed whorl of the 
shell. This chamber opens by a wide oufice or by 
a siphon which adits the sea-ewatar. The sexcs 
are distinc! 

7. Tubulibanchiata. From the Pectinibranchata 
has becn separ ited a group termed Tubulibranchiata 
from having the bianchige ina tubular cavity. The 
animals of this group, as Vermetus and Magilus, 
Inhabit Jong wmreyular shells spually contorted, and 
olten twisted im a serpentiform manner with each 
other, ov with variuus olyects. 

&. Scutibsanuelnata, The Sculibranchiata, as 
Hahotis, or sea ear, and Tissuella, &¢., agree with 
the Pectimbranchata in the general characters of 
the branchiw, but they inhabit very open shells 
which cannot be called turbmated, and there are 
other pomts in them economy which render it at 
least convament to separate them mto an order by 
themselves. 

9 The Cyclobrancliata, as the Patella, or Limpet, 
and the Chiton, have the bianchi forming a fiinge 
wound the body of the annnal under the edges of 
the mantle. 

We have ahcady alluded to the senses with which 
the gastropods are endowed , and here we may add, 
as respects the eyes, that they are sometimes seated 
on the head, sometimes on the top of the tentacles 
ov homs, and sometimes at them base Ino the 
common snail there are two eyes seated each on 
one of the larger homs o: tentacles. In these 
animals the horns are four im number, and retiactile, 
In the marine gastropods the tentacles are mostly 
{wo mn number, and olten not retractile, and the eyes 
we usually seated at thea base. In the fresh-wate: 
pulmonolranchiata there are only two homs: they 
me rtiactile, and the eyes are on then inner base, 
asin Pianotbis, Linnaeus, Physa, &e. 

In the chiton, one of the cyclobranehiate manne 
gastropods, there are neither eyes nor tentacles, 


‘The retractile hors of the snail are organs of 


fonch, especially the two Jowemmost or shortest, the 
two uppermost bemg, as we have said, funished 
with eyes They are supphed with nerves fiom the 
gieat supra csophageal ganghon, are hollow on 
tubular, and them retraction is effected by a mus. 
culate slip, which inverts them lhe the finger of a 
glove, the tip bang gradually diawn down fiom 
within. When thas mverted ilies lodge ma cavity 
for their reception ‘The protrusion of the hom as 
effected by means of a system of cneular muscular 
fibres Composing the walls of the cavity of lodgment 
and also of each tubular tentacle, which by then con- 
tiaction force out the inverted portion, and, having 
accomplishcd this, in conjunction with longitudinal 
fibres pive it firmness and mobility. Now af would 
appear that the nerves which run up the tentacle 
must be stretched when the latter a extended, but 
such is not the case nerves do not adnut of such 
tude treatment without pam and toss of functional 
powers the provision ts simple, the nerve (whothel 
of sight or fecling as as long as the tentacle ex- 
fended to ifs uftermost, and when the tentacle as 
mnverfed itis thrown into scenes of cols lodged in 
the cavity nto which the fentacle is diawn, Very 
vaniable, according to the nature of the flood, 1s the 
structure of the mouth in the gasteropoda. In the 
snail and ats alhes the mouth is placed on the unde 
part of the head, and as furnished with an instiu- 
ment well adapted for cutting Jeaves and truitts, 
The onal cavity, which is muscular, has afhaed to its 
upper pata hurny plate, the lower edge of which 
is tree, extremely sharp, and dentated, and well 
adapted for dividing the sort parts of vegetables, to 
Which at as apphed, the floor of the oral cavity as 
provided with a small tongue of a caitilaginous 
texture, with its surface tlansversely strated ; and 
by its action 1 propels the food into the gullet. 
Snails and slugs are the pests of the garden; but 
slugs, as the ordinary slugs, are very partial to 


ammial food, and when the dog has left @ half-picked | 
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bone on the grass-plot, we have found it covered | 
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with slugs at work upon it ; we have seen them also 


at work upon dead worms; and they appear to be 
aoe in their search for food by the sense of 
ame), 

In some, a8 Pleurobranchus (Tectibranchiata) 
and in Pterotrachea (Heteropoda), the mouth 15 4 
simple tube, destitute of teeth, but capable of se;,. 
ing soft and minute substances, 

A thud kind of mouth is exemplified in the 
Trtoma (Nudibrancliata). It 1s of an oval form 
furnished with Jarge fleshy lips, and a tongue covered 
with spines: within the lips are two lateral horny 
jaws resembling two shaip-edged blades, Opposed 
to each other hike those of a pair of shears, and iy 
the same manner woihing upon an elastic lange 
These blades ae acted upon by powerful muscles, 
and cut hard substances with great facility, Tie 
spines on the fongue are recurved, and assist mate. 
nally in propelling the food into the gullet, 

A more compheated mouth is found in many of 
the Pectimibranchiata, as the Whelk (Buecinum), 
It may be described as a flexible proboscis, movable 
wn vanious diecthons, and capable of being retracted 
hke the horms of the sual To the end of this 
tubular proboscis, the tongue and also the gullet 
are both camed out, the tongue ts cartilaginous 
and moreover supported by two caitilayinous slips, 
of which the extremities form a sort of double hip, 
capable of being opened and closed, and the carts. 
lages can be moved upon each other by the action of 
muscles. Now the tongue 1s armed with sharp 
hard, hooked spines: and when it 1s applied to any 
shel] which the animal desires to dui for the pur 
pose of sucking out the contents, the supporting 
cartilages by their movements alternately elevate 
and depress the spines, which rasp away on a@ small 
sinface, and soon piace though the substance. 
Peibaps in this operation the saliva, whieh as car. 
ned by long ducts to the tongue, may assist by sume 
solvent quality if possesses, but although this is 
probable, 1 1s not positively ascertained, Certain 
it is, however, that with this slender rasp-hke tongue 
the whelk will pierce shells of great solidity (or the 
sake of feasting on ther unfortunate mmates. 

The digestive apparatus of the gastropods varies 
in the different) gioups; but into this and other 
points of anatonucal detail we forbear to enter, We 
must attend to our pictoual specimens. 


ORDER PULMONOBRANCHIATA. 


Family LIMACIDAE (SLUGS), 


These destructive pests in gardens and cultivated 
fields are foo well Known to need a detailed account 
ot then external characters. | Almost all have four 
tentacles, but Cuvier states that in two or three 
amall species the lower pair are wanting ; the mantle, 
which is generally seen on the antenor portion ot 
the bach, behind the head, often contains a thin 
shell; sometimes only calcareous gins, 


9595.— Tue Rep Spue 


(freon 2ufur).  Tamaxiutus, lann, — In this genus 
the oufice of respiration is towards the anteuor pat 
of the mantle, and in the substance of the Jaftter 
are small calcareous concretions; a mucous pore at 
the end of the tail, 

The red slug is very common, and abounds m 
some gardens almost as much as the small grey 
slug, which af greatly exceeds in size. Ith general 
colour is rulous, sometimes deepening almost to 
black. It 1s this species of which Cuvier says that 
in Prance a decoction (bouillon) is used im diseases 
ofthe chest in some parts of England we have known 
the smal} giey gaiden slugs swallowed in numbers 
by weak or consumptive persons, 


2596.—THse Great Grey SLua 


\Limaxr antiquorum, Févuss.),  Limax maximus, 
Jann, In the subgenus Limax, as established by 
M. Feiussac, the respiratory ortfice is situated more 
backwards than im Arion; and the mantle 1» marked 
with fine concenfne stua, and contains a minute 
shelly plate. At Fig. 2596, a represents the internal 
shell of the meat grey slug; }, the same enlarged ; 
c, the under view of the shell from another indivi- 
dual, There 1s no terminal mucous pore. 

This is the largest Biitish species ; it 1s rngose 
above, of a greyish colour, with Jungitudinal dashes 
and hnes of black. — It frequents damp places, and 
olfen invades humid cellars or outhouses. Another 
Jarge species, the black slug (Limax ater), 18 well 
known, and 18 abundant along the banks of 
hedgerows, and amidst the grass of meadows, dut- 
ing the summer. It feeds on the leaves and rvots of 
vegetables, . 

Ceitain slugs of the East and West Indies, constl- 
tuting the genus Vaginulus of Féiussac, are remark- 
able for having the mantle extended over the whole 
of the upper surface of the body, or even extending 
beyond it, and forming in front a sort of hood, 
beneath which the head can be withdrawn; there 
is no rudimentary shell, nor any calcareous concra- 
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_ang in the mantle, nor is there any terminal pore. 
When extended these slugs are very slender, and it 
hay been stated that they are both terrestrial and 
aquatic in their habits, but M. Rang observes that he 
navet met with them in Bourbon and Martinique, 
except in the woods and gardens, under old fallen 
trunks. The following is an example. 
2597.— Tne Surenpep Sia 

( Vaginulus Tauncist). Onichidium Jeve, De Blain- 
"The Jetter a exhibits the animal contracted 


seen on the under side, with the head covered by 
ne mantle; b exhibits the animal extended and 


crawling. 
2598,— Tur LIMmacenia 


( Limacella Elfortiana). All we know of this slug 
is from M. de Blainville himself, who first charac- 
terized it, and who says that the combination of 
characters appears to him so anomalons that he 
doubts really whether he had well observed the 
mollusk on which he has established the genus. 
M. Rang however gives it a place in the family, 
merely copying the description and M. de Blamn- 
ville’s expressions of doubt above stated. 

Generic character.—Animal elongated, subcy- 
jindrieal, provided with a foot as long and as large 
as itself, from which it is separated only by a 
furrow; enveloped in a thick skin, forming at the 
anterior part of the back a sort of buekler for the 
protection of the pulmonary cavity, the orifice of 
which is at its right border. 


9599.—Tue Testacenta (Zestacella scutulum). 
2600.——- Tie Texnnirré TRSTACELLA 


(Testarella Mauyet). The Testacella are slugs, with 
a contracted mantle, placed over the hinder be of 
the back, and supporting a small external plate or 
shell, somewhat spiral in its contour, and of an oval 
outhne. The tentacles are four; the orifice of the 
pulmonary cavity is placed under the right side of 
the posterior apex of the shell. Referring to Fig. 
9599, a shows the shell externally, > internally, 
of T. acntulum; and turning to Fig. 2600, a and 
bexhibit the shell of T. Maugei. Three species 
are described and figured by Mr. Sowerby, viz. T. 
haliotideus, a native of France; Scutulum, consi- 
dered by Mr. Sowerby to be a native of England ; 
and Maugei. an inhabitant of Teneriffe, but now 
naturalized around Bristol. 

The testacella appears to have been first noticed 
by M. Dugué, in a garden at Dneppe in 1740; but 
it does not seem to have attracted much attention 
till M. Maugé, some years since, brought home spe- 
cimens from the island of Teneiffe. “It has also 
been found,” says Mr. Sowerby, “in several parts of 
France, and in Spain, and more lately in a garden 
at Rristol. Some specimens from the last-mentioned 
place have been handed to us by Mr. Miller of that 
city. It feeds upon earth-worms, having the power 
of elongating its body to such a degree, that if 1s 
able to follow them in all their subterranean wind- 
ings: we have observed them attentively, and were 
rather surprised that an animal generally so ex- 
tremely sluggish in its motions, after discovering it» 

rey by means of its tentacula, thrusting from its 
arge mouth its white crenulated revolute tongue, 
should instantly seize upon with extraordinar 
rapidity, and firmly retain, an earth-worm of cag 
greater size and apparent force than itself, but 
which by its utmost exertion is unable to escape.” 
Mr. Sowerby adds, that De Férussac and Cuvier 
consider this to be the only carnivorous terrestrial 
mollusk. Slugs, however, as we have observed, are 
carnivorous. 

De Férussac remarked that the simple, gelatinous, 
contractile mantle of the animal, hidden habitually 
under the shell, is divided into many lobes capable 
of enveloping the whole body by an extraordinary 
development, when the animal finds it necessary to 
ee itself from the consequences of too great 

ryness. 

o this we may add, that in the gardens around 
Bnstol the testacella or shelled slug 1s now so com- 
mon as to prove a nuisance. It has been also 
found ina garden in Gloucestershire (see the ‘Penny 

Magazine,’ 1835, p. 152). Mr. Sowerby found the 
estacella scutulum in a garden at Lambeth; and in 
our own garden at Hammersmith this species (at 
least so we suppose it to be) is tolerably abundant ; 
several specimens, some of considerable size, are 
how before us; the colour is yellow, more or less 
deep, sometimes of a straw tint with a white line 
along each side. In crawling, these slugs greatly 
extend the anterior part of the body, to an acute 
point, and insinuate themselves with the utmost 
ease into the soi], Their texture is very firm, almost 
cartilaginous to the feel, and the mucus of the skin 
is extremely tenacious. They are most commonly 
to be found in cool and ple or wet weather; and 
they appear abroad late in the season, The first, 
of. If. . . : 


we captured, or indeed saw, was on October the 29th, 
1841. Whether these slugs exist in other gardens 
about the neighbourhood we cannot learn 


960].—QOnivier’s PARMACELLA 


(Parmacella Olivier’), The parmacellx are slug- 
like animals, having a mantle with free edges, sup- 
porting on its posterior portion an oblong flat shell, 
exhibiting the rudiment of a spire. 

Olivier’s parmacella is a native of Mesopotamia, 
whence a specimen was brought by that traveller 
to Paris, and served for the anatomical researches 
of Cuvier, 
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Other species are found in Brazil, Bourbon, Mada- 


grascar, and the East Indies. M. Rang states that 
In Brazil these parmacellw mbhabit the woods, but 
that at Bourbon and Madagascar he never found 
them except upon rocks near fresh-water torrents. 


Family HELICID.2E (COMMON GARDEN 
SNAIL, BULINUS, &c.). 


9602.—Tur Larak GARDEN SNAIL 


(Helix aspersa). As the fisherman hates the ofter, 
so does the gardener this voracious, destructive 
pest, the ravayes of which, in the garden and or- 
chard, are often really annoying. If the species be 
identical, this snail has a most extensive range. If 
is found, for instance, over a great part of Europe. 
Asia, and Afea, af the foot of Chimborazo, and 
in the forests of Guiana and Brazil. In our own 
island it abounds in the southern and midland coun- 
ties; yet we do not recollect ever to have seen it im 
Derbyshire, or in the porhions of Staffordshire, 
Cheshire, and Lancashire with which we are well 
acquainted; and we doubt its existence m_ the 
north. In these counties the beautiful Belted 
Snail (Helix nemoralis) 1s abundant. 

The Hehx aspersa often attains to a very large 
size: we have specimens in which the mouth of the 
shell measures transversely seven-elghths of an 
mech. In winter this snail becomes torpid, and 
closes the opening of the shell with a tough mem- 
biane (Epiphragma). 

An alhed, but larger species, Je grand Escargot 
of the French (Hehx pomatia:, abundant in the 
warner parts of the continent, has been naturalized 
in Surrey, and some other counties of our island, 
It is eaten on many parts of the continent, where, 
says Cuvier, if is *tnouriture assez recherchée,” 
This, and perhaps other species, formed a favourite 
dish with the Komans, who had their Cochlearia, or 
Snailleries (Escargotoires:, where they were fattened 
upon meal and new wine, boiled down, and were 
romefimes brought fo an enormous size. We can- 
not, however, help fancying that some erro: must 
have been committed in the text of a passage in 
the work of Phny, who, on the authority of Varro, 
says, ‘cujus artis (ie. of fattening snails) gloria in 
eandem magnitudinem perducta sit, ut octoginta 
quadrantes caperent singularum calyces.” Now 
if the ‘ quadrans ” means a measure of three ounces 
(which is not very clear), we have an assertion, that 
the shells would hold two hundied and forty ounces, 
or ten quarts, which is positively beyond belief. 
Referring to this passage, and to Varro (de Re Rus- 
tied), "Pennant says, “ People need not adnnre the 
temperance of the supper of the younger Pliny, 
which consisted of only a lettuce a-piece, thice 
snails, two egps, a barley-cahe, sweet wine and snow, 
in case his snails bore any proportion to those of 
Hirpinus.” 

Snails are fattened at the present day in many 
parts of the continent, in Escargotoires or Snailleries, 
which may be desertbed as pens boarded in and 
abundantly supplied with herbs, with which the 
floor is covered to the depth of a foot. 

Some curious circumstances attend the hy berna- 
tion of the Hehx pomatia, which have been detailed 
by M. Gagpard. He remarks that in our temperate 
isaale as soon as the first autumnal chills are felt, 
generally about the commencement of October, this 
species becomes indolent, Joses its appetite, and 
associates in considerable numbers on hillocks, the 
banks of ditches, thickets, hedges, and similar 
places, In a short time they cease feeding, and 
then hide themselves under moss, grass, dead leaves, 
and the hike. Here each forms for ifself with the 
anterior part of its museular foot a cavity suffi- 
ciently large to contain at least its shell ; this cavity 
it enlarges and excavates by turning itself round on 
every side, then raising itself against the sides of 
the cavity, and at last against the root formed of 
moss or leaves, or a small quantity of earth brought 
there by its motions. When it has succeeded in 
bringing the aperture of the shell to nearly a hori- 
zontal position, it stops. The foot 1s soon contracted 
within the shell, the snail then expands, so as com- 

letely to cover it, the collar of the mantle, which 
is at this period very white ; and then inspires a 
quantity of air, after which it closes the respiratory 
hole. hen this is done, a fine transparent mem- 
brane is formed with its mucus, and interposed be- 
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tween the mantle and any extraneous substances 
lying above. The mantle then secretes a quantit 
of very white fluid over its whole surface, whic 
sets uniformly, like plaster of Paris, and instant y 
forming ® continuous covering about half a line 
thick. When this is hardened, the animal separates 
ity mantle from it by another and stronger mucous 
secretion ; and alter a few hours, expelling a por- 
tion of the airit had previously inspired, it is enabled 
to shrink a little farther into the shell, lt now 
forms another Januna of mucus, expires more air 
and thus retires farther into the shell In this way 
sometimes a fourth, fifth, and even a sixth partition 
is formed, with intermediate cells filled with air 
Such is M. Gaspard’s account; but Mr. Bell re- 
marks thaf it does not completely explain the man 
ner in which the excavation is formed. “It 1s not 
by the pressure of the foot,” says the last-named 
zoologist, “and the turning round of the shell, that 
this is principally effected. A large quantity of 
very viscid mucus is secreted on the under surface 
of the toot, to which a layer of earth or dead leaves 
adheies; this is turned on one side, and, a fresh 
secretion being thrown out, the layer of earth nuxed 
with mucnys is left. The animal then fakes another 
layer of earth on the bottom of the foot, turns it 
also to the part where he intends to form the wall 
of his habitation, and Jeaves it in fhe same manner, 
repeating the process until the cavity is sufficiently 
large, and thus making the sides smooth, even, and 
compact. In forming the dome or arch of the cham- 
bera sinular method is used, the foot collecting on its 
under sutface a quantity of earth; and the animal, 
turning it upwards, leaves it by throwing out fresh 
mucus, and this is repeated untila pertect: roof is 
formed. As [have very often watched this curious 
process, Lam certain of the facts. On removing 
very caretully a portion of the roof soon after its 
completion, | was enabled to see the formation of 
the operculum. In about an hour, or even less, 
after the hybernaculum is covered in, the whole 
surface of the collar of the mantle instantaneously 
pours ouf the calcareous secretion im considerable 
quantity. This 1 at fitst as fluid as thick cream, 
but very soon acquires exactly the consistence of 
lird-lme, being excessively adhesive and tenacious ; 
and in about an hour after at is poured out it is per- 
fectly solid.” 

M. Gaspard states that the labour of each indi- 
vidual continues for about two or three days; but 
that the whole of the month of October is occupied 
by the general cloung of the shells of the species. 
He adds that about the beginning of Apml the hy- 
bernation ceases. “Phe mode by which their escape 
fiom confinement 1s effected is simple and eastly 
comprehended. The air which is contained in the 
different cells, and which had been expired on the 
animal withdrawing itself farther and farther inte 
the shell after the formation of the operculum, is 
again inspired, and each separate membranous par- 
tition broken by the pressure of the hinder parts of 
the foot projected through the mantle. When it 
arrives at the caleareous operculum, the animal, 
miking a last effort, bursts and detaches its most 
obtuse angle. ‘Then insinuating by little and little 
the edge of the foot between the shell and the oper- 
culum, it forces the Jatter off or breaks it away.” 
(See the Abstract of M. Gaspard’s Memoir, with 
notes, by T. Bell, F.LS., ‘Zoological Journal,’ 
vol. 1. 

The following shells are examples of various 
forms among the Helicidw, and serve to show the 
variation of figure which this family exhibits. 








2603.-—LaMARCK’s CAROCOLLA 


(Carocolla Lamarchii). The anunal is represented 
in the act of crawhng along. 

Fig. 2604, the White-lpped Carocolla (Corocolla 
allirostris). 

Mg. 2605, the Berry-lke Pupa (Pupa uva). 

Fir. 2606, the Chrysalis Papa (Pupa chrysalis). 

Hig. 2607, the Depressed Anastoma (Anastoma 
depressum). In two views, 


9G608.—THr ConTUusEp STREPTAXIS 


(Streplaris contusa, Gray). The genus Streptaxis 
was first described by J. EK. Gray, Esq., E.RS., &e., 
in Loudon’s * Mag. of Nat. Hist.’ Sept. 1637. The 
species inhabit the tropical parts of Africa and South 
America, Our figured specimen is @ native ot 
Brazil. It is seen in two views, 

Fig. 2609, the Fragile Balea (Balea fragilis). 
Represented in two views. 

Fig. 2610, the Eastern Partula (Partula australis). 
In two views. 


2611.—Tue Minure Vertiao 


(Vertigo pusilla). In the genus Vertigo, established 
by Miiller, the snail has only two tentacles or horns, 
with the eyes on the tips. The shells are sinistral, 
Of the two figures represented at Fig. 2611, @ re- 
presents the Vertigo pusilla, bis an allied species 
with the animal. Both are a ertigo 
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2607.——Depressed Anzatoma. 





9411.—Minute Vertigo, magnified. 





2616.—Cuvier’s Helicarion. 





2618.-~Pellucid Vitrina. 


086 88 


9617.—Glossy Bulinus. 








_ 


2614.—Oyelostoma, « 








2610.—Kastern Partula. 





2608.—Contused Streptaxis. 





2012.—Minute Vertigo, magnified. 





2618.—Clausilia. 





2609.—Frayile Balea, maynified. 





2604.— White-Ii pped Carocolla, 
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262) —Undulatedd Plokocheslus 


lulinue 





863 G——1hroe banded Bulim 





2622 —Undulated Plekocheilus 








2628. -Undulated Plekocheilus 


8619.—-Blood-lipped Hulinus, 
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views, with the naturel size given between, the two 
figures. 
9613.—Trx CLausiLAia 


age Macascarenns). The shells of this genus, 
es Nompareilles of Cuvier, are slender, Jong, and 
poirited ; in the adults the last whorl 18 contracted, 
compressed, and somewhat detached ; the orifice as 
complete, with a thickened rim, and often dente- 
lated. In the narrowed whorl 1s generally tound a 
emal) sigmoid lamina, or clausinum. 

The ( lausilige are of small size, and Jive on mossy 
banks, or at the foot of trees  Relernng to Fig, 
9613-—a represents Clausilia Macascarensis ; 4, the 
same, biuken, to show ¢, the Clausium. 


2614.—Tnx Cyc Losioma 


(Cyclostoma), Tr. Fleming, and the able writer of 
the articles on shells in the ‘ Penny Cyclopedia,’ 

Ince the genus Cyelostoma among the Helicida, 
»but Cuvier regards if as one of the Pectimbranchiata, 
where he also places the genus Paludina, of which 
the common felix vivipara of Tinneus, abundant 
in our fresh waters, 14 an example. 

The species of the genus Cyclostoma are terres- 
trial: the sexes ate distinct There are two tenta- 
cles, terminated by blunt tubercles, considered by 
Montagu ns eyes, but the true eyes are scated upon 
two tubcicles placed at the base of the two late 
tentacles. These mollusks inhabit warm mossy 
banks and woods. Reterring tothe figure 2614— 
a ieptesents the Cyclostoma involvulus, 6, the 
Cyclostoma elegans with the animal, ¢, the same 
in such a view as to show the foot. We have 
abundant speermens of the latter shell taken on the 
warm chakk hills eovered with brushwood near 
‘aversham, close to Reading, Berkslure. It 1s the 
Turbo elegans of Liste: and others, 


2615 —Tix Petrucip Virrina 


(Helicolunar pellucida). The genus Vitrna = has 
been divided by M_ Iérussne into two subgenera, 
Or, As Some may regard them, genera, named Heh- 
cohimax and Helicanion, of which the Jatter consists 
of foreign species In the former there 15 no ferm- 
nal mucous pore, which 18 present in Hehearon, 
In other detals they agree, The shell 1s small, 
dehcate, spual, without an umbilicus; and in gene- 
ral the body of the animal 1s too large to be entirely 
retracted within. The tenticles are four, cylin- 
diical and retractile, the two wiper ones ocellated 
at they summit. ‘These snml\ inhabit moist places, 
and aie generally to be toand on plants under dead 
Jeaves, and im the chinks and fissttres of rocks 

The Vituna (Helicolimasy) pellueia, or Helix 
pellucida of M der, is & common Butish species, 
and was enoneously regarded by Montagu a» the 
young of Hehx luada = The fiyzmes represent: the 
animal of 'the natural sizc, and the shell in two views 
magnified. 

2616 —Cuvirr’s II kr icaRION 


(Helicarion Curie) In our illustration, @ a 
represent the shell of Cuviers Helicarion im two 
views; and diyan allied species of the Heheanon 
Freyeinetts. 


9617 —Tiur Gross, Burivus 


(Bulinus lubnicus) The genus Bulinus (as the word 
is written by Adanson), or Bulimus (as most nata- 
ralists write it), 18 distiruished fiom Helix by the 
mouth of the shell bemg oval, while the shell, in- 
stead of being more or less orbicular, has the whorls 
drawn out or turreted, and the reflected Jip) or 
boider on the mght side ww generally very fnick. 
The Jast whorl offen exceeds all the rest put toge- 
ther. The geographical distiibution 1s very exten- 
sive. 

The Bulinus Jubricus 14a minute shell, common in 
Ewope, transparent, and of a smooth shimng horn 
colour, It i» represented at aot the natural size, 
and at & magnified. : 


2618.—Tne Roseatr Buiivys 


( Bulinus rosaceus). a, the adult ammal and shell ; 
b, a young shell before the mouth is reflected , the 
mouth 1s 1c prescnted as sealed with the parchment- 
ike membiane which shuts im the anmal dunng 
hybernation . ¢, one of the eggs broken, discoveing 
w young shell, d, an egg unbroken. 

The adult shell 1s 1oughish, the apex and upper 
Whorls are of a rose colour in fine specimens ; the 
other whorls brownish, mottled longitudinally with 
dirty white ; suture cienulated ; hp white; epider- 
mis greenish. 

This species is found in South America; Mr. Cu- 
ming observed numbers during the dry season ad- 
hering to the under side of stones among bushes, 
close to the edge of the shore, sometimes even 
within reach of the spray lle also met with them 
on hills of a thousand feet above the sea, concealed- 
between the lower Jeaves of an aloe-like plant, on 
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(Trochilus Gigas) is accustomed to feed. “ The 
natives burn x pe clumps of these plants for the 
sake of the nngs at the bottom of the footstalks of 
the Jeaves, which they use as buoys for ther fishing- 
nets, and for baking the coarse earthenware whic 
they make on the hills, because this part of the 
plant when ignited throws out a great heat. Be- 
tween these leaves the bulimu hein the dry season 
in atorpidstate. Inthe spring (viz September and 
October) they burrow im the shady places at the 
roots of this plant, and among the bushes on the 
sea-shore. At this period they lay their eggs in the 
earth, about {wo inc bet below the surface” Duning 
their hybernation, so strong 14 the parchment-like 
epiphragma, and so tenaciously does it adhere to 
the stones, that the shell will often break in the 
endeavou: to detach the animal before the membrane 
will yield. On Chih and the neyhbounng coasts 
this species 1s very common, and was found there 
by Captain Philp Parker King, R N, who pub- 
hshed in the * Zoological Journal’ (vol vp 312) 
the following account of the remubkable power 
which this snail possesses of exusting for months ina 
do:mant state: - Soon after the retuin of the ex- 
edition (his Majesty's ships Adventure and Beagle, 
Survey 1826 30), my tuend Mr Broderip, to whose 
Inspection Lieutenant Giaves had submitted his 
collection, observing symptoms of hfe in some of 
the shells of this species, took means for reviving 
the inhabitants from ther dormant state, and suc- 
ceeded, After they had protruded then bodies, 
they were placed upon some green loaves (cabbage), 
which they fastened upon and ate greedily ‘These 
animals had becn in this state for seventeen or 
eighteen months; and five manths subsequently 
another was foynd alive in my collection, so that 
the last has been neatly two years dormant. These 
shells were sent to Mr. Loddiges’s nutsery, where 
they lived for eight monthsin the palm-house, when 
they unfortunately died within a few days of each 
other Soon after the shells were fist deposited at 
Mr Loddiges’s one got away and escaped detection 
for several months, until it was at last discovered in 
a state of hybernation , it was removed to the place 
where the others were kept, when it died also | The 
upper surface of the animal when in health 15 va- 
negated with ruddy spots and streaks on an ash- 
coloured ground” The only process used for re- 
vivilying these animals was placing them on a plate 


near a moderate fire, anc spuinkhog them with tepid | 


water. Upon then icstoration, they ate a conidia 
able part of the parchment-like seal or opecculum, 
They lived some time with Mr = Brodeup before 
they were sent to Mr Loddiges These animals 
had been packed up in a box and enveloped in 


cotton from the time of their capture to the pcnod | 


mentioned, when they were unpacked by Mr. 
RBrodenp. Mi Lyell notices this crreumstance when 
treating on the geographical distnbution of tes- 
tacea, in the thud volume of lis ‘ Principles of 
Geology.’ 

2619 —Tun Bioon-.oprp Burisys 


(Bulinus hamastoma). Retenamg to the figure—a 
represents the Egg , /, the Egg-shell broken, showing 
the young animal! with its shell in situ; ¢, the Shell 
of a young one Just atter exclusion from the egg; 
d, the Shell at a more advanced age, but before the 
lip 1s reflected ; e, the adult Shell. 

This species 1s found in the brakes of St. Vincent 
and of the Antilles generally ; it exists also, accord- 
ing to the Rev noo Guilding im EKquinoctial 
Ameiica alo. The young shell 1s semi-transparent, 
but becomes opaque as it advances in age. The 
adult shellis brown, strongly strated o: wrinkled 
Jongitudanally with a Hisdseplout ad mouth: epider- 
mis brown. 

An allied species, the Bulinus ovalis, but of con- 
siderably larger size, from Rio, lived to: some time 
in a hot-house in the Zlorticultural Gardens at Chis 
wick, and Jaid three eggs. 

It was brought over in October, 1828, by Mr, 
Wilham M:Culloch, then gardener to the Right 
Hon. Robert Gordon, and presented by him ¢o the 


Horticultural Society, At first at appeared rather | 


sickly, but atter it had been kept in the hot-house 
for sume time it iecovered and began to move 
about. Mi Booth, who was on the sppt, says, “ It 





| dowbt that it might have been preserved 


| 


pusilla is also represented at Fig. 2612, in 1wo } the honey of whose flowers the giant homming-dird pg eria dears = aie ts be sum iis 
d 





cannot now be conectly ascertamed when it pro- | 
duced the first egg, but it was very shortly after its | 
arrival; 1 should thmk about the beginning of | 


November, 
Mr Sabine, to the Zoological Sogiety. About the 
same time this year (1829) it produced a second 
egg, and, thiee weeks afterwards, a third the latter 
Was unfortunately broken by the animal itself, but 
the former is stil in preservation. It fed upon 


This egg was sent, by the desire of | 


lettuces and the tender leaves of cabbages; the | 


former seemed to be its favourite food. 


Sometimes | 


it would devour two laige lettuces, and then re- | 


tin for days afterwards without touching food or 
moving irom its place, except when cold water was 


| 
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evening, when the house was moist and warm, 1 


would spread itself out, and move from one 


another. It seemed to hike moisture, and Part to 


I have no 
for years, 
Saturday 

the fie 


if it had not been accidentally killed. On 
Jast it was at the end of the house where 
comes in, and ventured too far upon the hot bricks 
after they had been watered. In the morning 11 
was found fixed to them and quite dead.” (+ 744} 
Journal,’ vol. v. p. 102.) 


2620.—Tur Tunex-bannep Butimurys 


(Bulunulus trifascratus)  Bulimus Guadaloupensy, 
Brug. The genus Bulimulus, established by Dr 
Leach, differs fiom Bulinus piineipally in the 
delicacy of the outer Jip. 

The three-banded Bulimulus is @ very common 
species in fhe West Indies, varying considerably in 
colour; and at is remarkable that it occurs im. 
bedded im the limestone of the “ grande terre* «) 
Guadaloupe, which encloses fossil human skeletons 
of which one 1s 1n the Butish Museum. Respecting 
these skeletons, Mr. Lycll (‘ Piinciples of Geology’) 
says, that ‘several, more o1 Jess mutilated, have 
been found in the West [Indies on the north-west 
coast of the main Jand of Guadaloupe, in a kind of 
rock which is known to be forming daily, and which 
consists of minute fragments of shells and corals 
incrusted with a calcareous cement resembling 
travertin, by which also the different grains ase 
bound together The Jens shows that some of the 
fragments of coral composing this stone still retam 
the same red colour me 6 scen In the reels of 
living coral which sunound the land = The shelly 
belong to the neghbourmg sea, intermixed with 
some terrestrial hinds, which now hve on the island, 
and among them 1s Bulamus Guadaloupensis.” There 
is another human skeleton from the same rock in 
the Museum at Pans. M = Komg has published 
an interesting paper on the skeleton in the British 
Museum in the ¢ Philosophical Transactions. 


2621 —Tur Unnus arep PieKoc uniznos 


(Plecochedus undulatus) Shell and Animal. The 
Rev Lansdown Guiding, who founded the genus, 
describes the shall as barcly umbileate, deatial, 
oval, spnral, the spire elevated but obtuse ; the two 
Jast whoils the Jargest, and ventricose; aperture 
entne and elongated , columella with a single plait, 
hp thickened. 

Lluis elegant species abounds mm immcnse num- 
bers in the forests of St Vincent, and genetally 
emerges fromits retreat on the approach of evening, 
but i not unfiequently to be seen abroad dung 
the day The shellas stout, plated Jongitudinally, 
and indistinctly strated transversely The general 
colour 18 ferrugmous chestnut, with obhbque biown 
undulated bands. The body of the snail is oliva- 
ceous, palhd beneath. In young specimens, as was 
observed by the Rev Lansdown Guilding, the shell 
is without sta, diaphanous, prettily conodéd on 
the surface, with simple lips, Old shells are covered 
with a thick brown epidermis The eggs ate ag- 
glutinated to the leaves of the ‘Tillandsie, wheh 
fiom holding water secure a damp atmosphere at 


| all times. 


Fig 2622 represents the shell of Plecocheius 
undulatus in two views: at Fir. 2623, ais a Young 
Shell of the same; 4, an Fgg magnified , c, the same 
the natural size, d, Apex of Nucleus of Shell en- 
Jarged. 


2624.—Tires Mecasrrra 


(Megaspitra Ruschenbergiana), According to M1. 
J.ea this form 18 closely alhed to Bulinus and Pupa 
It isa tenestual shell, remarkable for the produc- 
tion of its spire, which consists of twenty-three close- 
set, nariow, gradually increasing whoils; and the 
outer hp is 1eflected = The mollusk 1s unknown 
colour of shel] brownish, with darker spots. 


Family LIMN-EID (LIMNEA, PLAN- 
ORBIS, &e.). 


The mollusks of this family are the tenants of 
fresh waters, exther stagnant, or with a gentle cur- 
rent, coming up to the surface tor the purpose of 
respuation In such brooks as that represented 
at Fig. 2625, abounding in aquatic plants, and 
ghding smoothly along, they exist in vast numbers. 
They have only two tentacles, aeane to Mr. 
Garner (¢ Linn, Trans ,’ vol. xv. p.403). The plan- 
orbis respres both an and water. 

In this family Cuvier places a shell-less group 
(onchidium), most of the species of which live at 
the maigin of the sea, alteinately covered and leit 
dry by the tide. 


2626.—THe Horxy Pranorsis 


(Planorbis corneus). In the genus Planoibis the 
animal js elongated, compressed, slender, and very 
strongly rolled up; head furmshed with two ten 
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tacles, whichidre contractile, ‘setacedas, ‘very ony, 


Jated at their intern } fe 
mene witha crescent-shaped tooth, and below 
wih a lingual mass armed with small hooks, and 


v emounted by & sort of veil which is short and 
a aheds foot oval and rather short; respiratory 
orifice on the left, upon the collar. 


Shell rather delicate, sinistral, very much rolled 
or coiled up on the same plane; concave on éach 
side, the spire re-entrant (rentrant); aperture 
rounded with & sharp border, and interrupted by 
the convexity of the whorl which precedes it, 
ara r 
ec Sowerby remarks, that the principal pecu- 
jarity in this genus appears to him to consist in the 
fact, that the shells are what are called reversed ; a 
fact doubted by some who have described them as 
hilicated above. A careful examination of many 
of the species, in a living state, satistied Mr. Sower- 
by, that these animals carry their shells in a di- 
rection opposite to that of the turbinated mollusks 
generally, and that the heart is placed on the right 
side, and the respiratory orifice on the left, exactly 
the reverse of their position in most others ; but he 
farther observes, the knowledge of the animal is 
not necessary to prove this,as the shell itself carries 
the demonstration, it being only needful to observe 
on which side of the shell the very apex of the 
spire is to be seen ; if we take that side for the 
upper, in conformity with the strict rules of analogy, 
it will be evident that the aperture is on the Jelt- 
hand side. We may add that we have now before 
us a number of shells of Planorbis, in whieh the 
mouth turns obliquely to the left, and on that side the 
apex of the spire is visible; hence is the shell sinis- 
tral, This, however, is denied by some naturalists, 
and especially M. Deshayes, who contends that 
the shells are dextral, even those which the most 
esteemed authors had judged to be sinistral from 
the depth of the umbilicus on the right side. He, in- 
deed, admits, that with respect to the position of the 
heart onthe right, and the pulmonary orrfice, &c. on 
the left, as Cuvier has remarked, the animal is sinis- 
trally organized, but he affirms that the other vis- 
cera are placed as usual, whence he regards the 
mollusk as really dextral, like Helix, and he adds, 
“thus the observations of M. Desmoulins explain 
how in the genus Planorbis appearances place a 
sinistral animal in a dextral shell, and how in reality 
the animal is dextral as well as its shell,” there 
being no derangement of organs, excepting with re- 
gard to the heart and the orifices. 

The Planorbis corneus (THelix cornenus, Linn.) is 
the largest: Kuropean species, and is found in slug- 
gish streams, stagnant waters, deep drainage courses, 
&e. We have found it common about Reading, and 
it is, we believe, plentiful about Oxford, We have 
taken it in the neighbourhood of Hammersmith, 
in deep elear ditches, where the water-enewt was 
plentiful, 

Montagu, as well as others, have observed that 
this species yields a very beautiful purple dye, but 
allutfempts to fix it, by means of acids or astringents, 
have hitherto proved ineffectual. The shell is 
opaque, of a horny brown colour, with the whorls 
fransversely striated. In fine specimens, the mouth 
is tinged with pale violet or lilac. 


nol 


2627 .—~THE KEELED PLANORBIS 


(Planorbis carinatus). This species, which is. re- 
markably flat and thin, has the outer edge finely 
keeled: the colour of the shell is brown. It is 
very abundant in fresh water, either running. or 
stagnant; the mollusk is of a slender figure, with 
Jong tentacles. Reterring to Fig. 2627: @ repre- 
sents the Shell and Animal of Planorbis carimatus ; 
h : mass of the Eggs. of Planorbis corneus on a 
eat, 


2628.—THr Common Purysa 


(Physa fontinalis). In the genus Physa the shell 
Is £enerally sinistral, of an oval or elongated figure, 
sometimes nearly globular, smooth, delicate, and 
very fragile, The aperture is oval; the edge of the 
night Jip sharp. The genus is very extensive, species 
occurring in the fresh waters of the four quarters of 
the globe, 

The Physa fontinalis is found in the fresh waters 
of England and the adjacent continent, inhabiting 
slugvish streams and stagnant waters: we have 
found it not unfrequently on the under side of the 
leaves of the water-cress and other plants. The shell 
8 smooth, diaphanous, and of a yellowish horn 
colours the spine is short and rather pointed. Col. 
moulagu, who gives a description of this species, 
slates, that when in motion 4 covers a great part 
Ol the shell with a thin pinnated membrane, thrown 
Ont on the right side, extending guite behind and 
py on the Jeft side, covering the smaller volu- 
ne this membrane (mantle) is, he saya, very 
may divided, or digitated, the points of which meet 

nd sometimes intersect on the back of the shell, 
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. ‘w0 at as soareely to be -distin- 
cutee but by the assistance of a'glass. The foot 

e describes as long and narrow, and the foramen 
on the left side, ‘‘as must be the case with all the 
animals of this kind inhabiting heterostrophe shells.” 
Col. Montagu concludes his remarks on this species 
as follows: “It has a very considerable locomotive 
power, and transports. itself by adhering to the sur- 
face af the water, with the shell downwards: 
against which it crawls with as much apparent case 
as on a solid body; and will sometimes let itself 
down gradual'y by a thread affixed to the surface of 
the water, in the manner of the Limax filans (‘ Linn. 
Trans.’ iv,, 85, 1. 8), from the branch of a tree. The 
property of crawling under water, against its surface, 
is not wholly confined to this species ; but we know 
of no other lestaceaus animal capable of suspending 
itself under water in the same way.” It has the 
power of throwing its shell about in an extraordinary 
manner, either in defence or to remove obstructions, 
continuing at the same time fixed by its foot. Pro- 
bably this singular motion is sometimes occasioned 
by a minute species of Hirudo (Gordius Inquilinus, 
Mull., Verm.), which infests this and many other 
fresh-water testaccous animals; twenty or more 
may be seen adhering to its sides like slender white 
filaments,” 

Fig. 2629 exhibits an allied species. Physa 
YWypnorum: a, the Animal and Shell; b, the Mass 
of Egys, natural size; ¢, the same, magnified. 

The eggs of the Physa invested in a gelatinous 
medium are very common on the Jeaves or stalks of 
the water-cress. 


2630.—Trr Common Limnaca 


(Limnea stagnalis). In the genus Limnma_ the 
animal is of an oval form, more or less spiral; head 
furnished with two flattened triangular tentacles, 
carrying the eyes at their base, on the internal side ; 
mouth furnished with an upper piece for mastica- 
tion, surmounted by a sort of very short veil; foot 
oval, bilobated anteriorly, narrowed posteriorly ; 
orifice of the pulmonary cavity on the right ne 


on the collar, in form of a furrow, and capable of 


being covered by a fleshy appendage which borders 
it below. | 

Shell delicate, fragile, of an oval objong. with a 
spire more or less sharp and elongated, and an 
aperture Jonger than if is wide, oval, sometimes 
very Jarge, with @ sharp edge, not continuous, on 
account of the convexity of the preceding whorl ; 
on the columella an oblique plait. 

M. Deshayes observes (last edition of Lamarck) 
that the animal of Limugwa presents peculiar cha- 
racters. Ou the head are two tnangular tentacles 
very much enlarged at the base, and having the 
eyes rather projecting on the upper and internal 
part of that base. The head is large and flattened, 
separated from the foot by a shallow furrow. The 
foot inclines to oval, terminated in a point poste- 
riorly, and is deheate and flattened on the sides. The 


mantle, closed anteriorly and narrow, forms a sort of 


collar, as m the Hehces. There is a great cavify 
behind ifs border. ‘The upper wall of this) cavity, 
delicate and transparent, is covered on ifs internal 
surface by a very well developed vascular net-work 
destined for respiration, 

The Jima is abundant in still or sluggish fresh 
waters, where if feeds on aquatic plants, up the stems 
of which if creeps, coming up to the surlace for the 
purpose of respiration. We have offen seen them 
floating in the reversed position like the Physa ; 


they have, in fact, when so situated the power of 


locomotion, and may be observed moving their 
ventral disc, as if crawling along some solid surface, 
whereas it only acts on the water, of which the sur- 
face offers sufficient resistance fo the vermiform 
movements of the dise, to enable the mollusk fo 
work its way. The eggs are very numerous and 
enveloped ina mass of glairy gelatine of an elon- 
gated form; they are deposited on stones, or onthe 
leaves or stems of vegetables. The shell is very 
delicate, and pellucid; the spire is produced and 
conical. The external colouris brown, but the shell 
is often covered with a sort of greenish or greyish 
green calcareous deposit, varying in thickness, as 
in many specimens now before us; the cause of this 
deposit we are unable to explain. The same occurs 
on Limnwa auricularia. Fig. 2631 represents the 
Animal ¢ad Eges of Jimnwa stagnatilis: ¢, the Ani- 
mal and Shell; +, the mass of Eggs magnified. 


2632.—Tur SrreapmGg Limnaa 


(Limnea auricularia), This species, distinguished 
by the shortness of its spine, the capacity of the 
last whorl, and the extent of the sprending mouth, 
is common in the same localities as the last species, 
which it resembles in habits and manners. —_— 

Fossi] specimens of Physa, Planorbis, and Limnaa 
occur in considerable abundance in fresh-water 
tertiary formations of Europe; but the number of 


* The Liptops, a marine shell mollusk, is said to have a similar 
power. 
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distinct. species does not appear to be ver rly 
ae sa | ppear to be very clearly 
Mr. Lea, in his ‘ Contributions to Geology’ (avo. 
Philadelphia, 1833), notices the tufaceous lacustrine 
formation of Syracuse, Onandaga county, New York 
He found the substratum which lined the side of 
the canal to consist of a calcareous mar! of a whitish 
colour, bordering on that of ashes, friable, and rather 
soltto the touch. A subsequent analysis by Pro- 
fessor Vanuxem proved it to be nearly pure carbo 
nate of lime. Numerous perfect specimens of the 
genera Limnwa, Physa, Paludina, and Ancylos were 
obtained, all being analogous to the species inhabit 
ing at that time the fresh waters of that region; and 
Mr. Lea states that it was evident that the deposit 
was caused by the drainage of the Jake. The spe- 
¢imens were found to be completely bleached, and 
were generally in an unbroken state. “ A lacus. 
trine formation of so recent a nature,” says Mr. Lea 
In continuation, ‘as this appears to be, is not, I 
believe, of frequent occurrence. It is the result, 
however, of one of those causes which are now in 
action; and another instance might be mentioned, 
in which the effect of this cause, though sinking, 
has not advanced to that period when it would make 
a finished deposit: Lmean the small lake, or pond, 
in Sussex county, New Jersey, well known by the 
descriptive. name of Milk Pond.* Here countless 
myriads of bleached shells of the families Lymnwana 
and Peristomiana, analogous to the species now ine 
habiting the adjacent waters, line and ferm the 
shores of the whole circumference of the Jake, to 
the depth and breadth of many fathoms. Not having 
visited this interesting lake myself, Ll repeat what 
has been communicated to me by intelligent seien- 
tific friends who have examined it, and on whose 
report. the most inmpheit: rehance may be placed. 
Such is the quantity of bleached shells now remain- 
ing there, that thousands of tons of these small 
species, in a state of perfect whiteness, could be ob- 
fained if any useful purpose required the removal 
of them. For ne scnltael purposes this mass might 
prove of great utility. One triend, [ remember 
mentioned to me that he had obtained a sharp 
pointed pole, which be inserted ten or twelve feet 
perpendicularly into the mass, on the shore, near to 
the edge of the water, without its having passed 
through if. As farsas can be ascertained, this mass 
seems fo form the whole basin of the lake, and it 
may at some future and perhaps not far distant 
period form a tufaceous lacustrine deposit similar to 
that of Syracuse.” 


Family AURICULADAS (AURICULA, 
~ MKLAMPUS, &c.). 
2633.—Mipas’s Kar 


(Auricula Mid@). ‘The genus Auricula differs from 
those of the jfféceding aquatic air-breathing mol- 
lusks in the Columella of the shell being marked 
with decidad obliqgve channels (canelures). The 
figure of the Shell is oval or oblong; the mouth 
longitudinal, With a reflected lip, or simple. Cuvier 
says, “we are not certain if these animals live in 
marshes, as the Linnea, or only on their borders, as 
the Suceines: ° (Ielhix putris, nie. One species 
exists in France along the borders of the Mediterra. 
nean (A, my osutis). A. writer on conchology 
observes, ‘ The probability is that the auricula 
lives in the neighbourhood of rivers, lakes, or mo 


; asses, and that its respiratory system, thonel formed 


for breathing air, is so framed as fo enable it to sus 
fain any vicissitudes which such a locality migt 


' render likely to ocenr.” 


The Auricula Mid is said to be a native of the 


| Fast Indies; Lamarck names the Moluccas as aiso 


among its localities. It asa handsume shell, and 


| well known to collectors under the name of Midas’s 


ear, 

2634.—Tik Cone-sHAvED MELAMPUS 
Asin Auricula, the shells 
of the genus Melampus have salient folds on their 


columella, but the external lip of the opening has 
no roll, and is finely striated, ‘The general contour 


| of the shell is that of a cone, of which the spire 
‘forms the base. 7 : 
- fort is identical with Conovalus of Lamarck, 


The genus Melampus of De Mont- 


The Cone-shaped Melampus is found in the 
rivers of the Antilles. Islands. 


ORDER NUDIBRANCHIATA. 


' Tap mollusks of fhis order are not enclosed in or 


rotected by shells; they have no pulmonary cham- 


Re bit the branchia: or organs of respiration are 
seated on some part of the upper surface, freely ex- 


pa to the water. All are bisexual and marine, 
Many species have the habit of swimming reversed, 
with the foot, which is concave lke a boat, at the 
surface of the water, and they further assist them 

*From the milky appearance of the waters near the shore, caused 


by the mass of bleached shelly deposited there, In Gordon's map of 
New Jeracy it is named White Tod. (Lea.) 
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selves by means of the edge of their mantle, and by 
neir tentacles, which serve as Oars, 
As examples of this group we may mention Doris, 
Polycera, Tethys, Laniogerus, &c. Of the general 
aspect of these mollusks, commonly called sea-slugs, 
our pictorial specimens will convey a clear idea. 


2635.—Tur Horaxnep Dons 


(Doris cornuta).  Polycera cornuta, Cuv., 

The subgenera upon which the genus Doris, a 
term originally applied by Linnaeus fo a single 
species, is subdivided, are several, depending upon 
minor peculiarities, | seating 

In the present species (Polycera of Cuvier), the 
branchia, in the form of projecting foliated branches, 
are disposed as ugual in a circle, at the posterior 
part of the body, and followed by two membranous 
strips which cover them when danger threatens. 
The anterior edge of the mantle projects in the form 
of strap-like prolongations synnnetrically disposed, 
Referring to Fig. 2635, a represents the animal is 
seen from above; b, as seen from below; ¢, a side 
view. 

2636.—Tur Frar 

(Doris Svlea). In this form the body is extremely 
depressed, the anterior border of the mantle as 
simple, and the branchiw assume the shape of a 
foliated star at the posterior part of the body. 


9637.—--Tin JAGaen Doris 


(Doris lacera). An this form the body is convex 
above, with tuberculous eminences, club-like ten- 
tacies, and the branchiw in a circle of tults at the 
posterior part of the body. 


un’s Doris 


(Onchidoris Leachii). tis only on certain 
anatomical points that this venus ts separated from 
Doris. The tentacula are four, besides Jabial ap- 
pendages: a, side view of the mollusk; ), under- 
neath view. 


9(339.—Tue PRronia 


(Peronia Manritiana). A’ slug-like mollusk, with 
the branchim nearly retiform ina ane situated 
at the posterior region of the back; and opening 
zalernally by a round mesial orifice prerced at the 
inferior and posterior part. of the borders of the 
mantle. M. Blainville observes that (his genus 
contains the marine onchidia of Cuvier, of which 
four or five species are known from the southern 
hemisphere. Cuvier, we may add, regards the 
noite (genus onchidium) as forming part of the 
pulmonilerous gastropods; but M. de Blainvill 
refers the genus to the same family as that contain- 
ing the Doris. Cuvier, commenting on this view 
of De Blainville, says, “ 1 cannot perceive any 


veal difference between the respiratory organ of 


that of the other 
a, side view of Peronia; 


Onchidium, or Peronia, and 
mimoniferous mollusks.” 
, the under surface or foot. 


9640, — Tix Prenosowa 


— M. Lesson” established the genus 
Pterosoma on a single species of mollusk which he 
discovered in great abundance in the equatorial 
reas between the Moluceas and New Guinea, where 
it was seea swimming about with great celerity. 
The animal is gelatinous, transparent, elomzated, 
cylindrical and convex in the middle: the body lies 
between two Jateral swimming membranes, one on 
each side; these are delicate and horizontal, 
griginating at the fail and continuing in an oval 


form beyond the head, where they unite in front of 


the mouth; the anterior border is thicker than the 
posterior, which is narrowed and thin ; the mouth is 
simple, there are no tentacles, the cyes are sessile, 
oblong, and approximated to ench other, So trans- 
parent is the body that the internal viscera may be 
seen through its substance. ‘The branchia do not 
appear to have been detected, but it is not impro- 
bable that the swimming membranes may serve the 
purpose of those aérating organs. 


9641.---Tnk Laniogrercus 


(Lanioyerus Lilfortii, Blainville). This animal is 
closely allied to the Glanens, and the genus was 
established by M. de Blainville on an individual in 
the British Museum. M. Rang remarks that its 
figure recalls the appearance of Glauci preserved 
in spirits of wine, which, having become swollen, as 
js usually the case aller death, have also at the 
same time lost some of their branchial cirrhi, 
There are two puirs of tentacles; the head 1s dis- 
tinct, the mouth subterminal; on each side of the 
body are the branchiw, torming a series of soft 
laming finely pectinated. Referring to Fig. 2641, 
« represents the mouth ; b, the branchial cirrbi, 


2642.—Tur Gravcus 


‘Glaueus herapterygius). This brilliant sea-slug, 
common in the Mediterranean and extensively 
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spread through the wide ocean, is distinguished for 
the beauty of its colours, azure blue and silvery 
white being the predominating tints. Jt swims in a 
reversed position with great quickness. The general 
characters are as follow :-—Texture gelatinous, form 
elongated, slightly flattened, and terminating in a 

oint; fuot very narrow and almost rudimentary ; 
Ra distinct, furnished with four very short flattened 
and triangular tentacles, mouth — subterminal ; 
branchia disposed in pairs on the sides and fitted 
for swimming, consisting of oblong processes sur- 
rounded by digitated appendages. The specics, 
suys Cuvier, are not as yet well distinguished. 

"M. Deshayes in his edition (J836) of Lamarck 
remarks that, notwithstanding the researches of 
several accomplished naturalists, there still exists 
great uncertainty with respect to many points in 
the anatomy of this genus. The description of M,. 
de Blamville, he observes, leaves doubts concerning 
the organs of respiration ; nor is it, he adds, certain 
that the digitations of the fins are branchiw: ; indeed 
he is inclined to believe that they are not; and he 
quotes the observations of M. Quoy, who affirms 
that these digitations are very caducous In the 
living animal, which detaches them when they are 
touched ; and he argues that it is seareely credible 
that this would take place were these parts actually 
destined for so important a function as that. of 
respiration, M, Deshayes therefore insists upon the 
necessity of new researches upon the organization 
of these ctuious animals. He considers, moreover, 
that one species only is as yet known, of which most 
of the figures published are very inexact, with the 
exception of that given by MM. Quoy and Gaimard 
(Voy. de Astrol. Zool. t.2, pt. 263, which, he 
says, conveys a good idea of this elegant mollusk, 

The following account of a species of Glaucus, by 
Mr. J. CL Lees, wes read at one of the scientific 
meetings of the Zool, Sac., accompanied by a draw- 
ing of the animal referred to :-- 

Being al sea about two years ago, between the 
Azores and the Bahama Islands, in about lat. 30° N., 
lons. 50° W., 1 observed the surface of the sea 
thickly covered in every direction, as far as TI could 
see, With small animals. Having drawn up some of 
them ina bueket, TP found them to have bodies and 
tails nearly resembling those of a lizard, but the 
head was thick and blunt, without any appearance 
of aneck., 1 could not discover either cyes or mouth, 
Four short arms or limbs were sachet to the body, 
nearly im the same situation as the Jegs of a lizard, 
and from the outer ead of each of them proceeded 
in ao oradiating direction fifteen slender feelers, 
diminishing to a fine point, the centre ones larger 
than the others. The annals were of a deep but 
vivid blue colour, with a bright well-defined line of 
silver down the back from the head to the extremity 
of the fail; this streak ef silver branched off also 
info the arms and olonge each of the feelers, till 
towards the poms if formed so thin a line as to 
become gradually impereeptible. The under part 
of the animals was of a silvery white; their appedr- 
ance was very beautiful: they were about one inch 
and a halflong from the front of the head to the 
end of the tad, and about the same across, from the 
eatremics of the longest of the opposite feelers. 
The water continued covered with them for two 
days, dung which time we sailed over about. one 
hundred miles; the number of them must, tlierefore, 
have been prodigious, They remained perteetly 
quiet on the water, except when touched, when they 
either partially or entirely drew theniselves up inte 
aball. They could in this manner draw up either 
one or more feelers, or the whole Jimb with its 
fifteen, They didnot appear to notice the approach 
ofa finger or piece af stick until it actually touched 
them, and then did not attempt to swim away, but 
only drew up the part touched with a sudden and 
apparently angry jerk of the bead. If the touch was 
violent or repeated, they drew themselves entirely 
up ina globular form, and the same thing oceurred 
when they came in contact with each other. I 
endeavoured to preserve some of them alive by 
keeping them in sca-water, but in three or four days 
they all diced, and immediately shrunk up into a 
shapeless mass of a brown colbur: 1 was equally 
unsuccessful mm my endeavour to preserve them in 
spirits, iy strong salt and water, or in vinegar; the 
instant they were infrodueed into those figuids they 
shrivelled up into a browinish shapeless mags.” 
(‘ Proceeds. Zool. Soe.,’ April 23, 1833.) 

In the * Proceeds. Zool. Soc.’ for 1836, p. 113 et 
seq., is the following interesting paper on the 
Glancus by Mr. G. Bennett, detailing the results of 
his personal observations -— 

“On the 20th of April, 1835, during a voyage 
from England to Sydney, New South Wales, in 
latitude 4° 26’ N., and lengitude 19° 30! W., with 
light airs and calms prevailing at the time, about 
3 p.M.,a number of damaged and pertect specimens 
of, the Glaucus hexapterygius,.Cuvicr, were caught 
inthe towing net. On being immediately removed 
from the net and placed in a glass of ‘sea-water, 
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they resumed their vital actions. and:floated. abou: 
in the liquid element, exhibiting ‘a brilliancy of 
colour and peculiarity of form which did not fail to 
excite the admiration of the beholders. fo 

“The back. of the animal, as well as the upper 
surface of the fins and digitated processes, and the 
upper portion of the head and tail, was of a vivig 
purple colour, varying occasionly in its intensity. 
appearing brighter in colour when the animal was 
active or excited, and deeper when remaining 
floating tranquilly upon the surface of the water. 
The abdomen, and under surface of the fins, are of 
a beautiful pearly white culour, appearing as if jt 
had been enamelled. The usual Jength of my 
specimens, measured from the extremity of the 
head to the tail, when extended floating upon the 
surface of the water, was 12 inches; sometimes one 
or two lines more or less. The body of the animal 
is subcylindrical, terminating in a tail, which gra- 
dually becomes more slender towards the extremity, 
until it finally terminates in a delicate point. The 
head is short, with very small conical tentacula in 
pairs; two superior, and two inferior; three (and jy 
G. octopterygius, Cuvier, four) branchial fins on 
each side, opposite, palmated, and digitated at their 
extremities; the number of digitations, however, 
varying ; and the centre digitations are the longest; 
the first, branchial fins, those nearest the head, are 
Jarger and denser than the others. The mouth is 
armed with bony jaws; the body is gelatinous, and 
covered by a thin and extremely sensible membrane, 

These little animals were very delicate and 
fragde in their structure, and although many, 
indeed | may say numbers, were caught, yet very 
sew In comparison were found to be in a perfeet 
condition, some being deficient in one, two, or more 
fins, and others being completely crushed. Not 
one of the specimens caught on thus occasion, or 
during the voyage, had the silvery line or streak 
ruumng down the back, from the ene to the ex- 
tremity of the tail; branching off also to the fins 
and along the centre of each of the digitations. 
Several Porpitee were also captured in the net at 
the same time with these animals, and serve as food 
for them. 

‘It caused much regret to see the change death 
produced in the beauty of these interesting little 
animals, and all means of preserving them were 
found to be useless. When placed in spirits, the 
digits of the branchial fins speedily became re- 
tracted, the beautiful purple gradually faded and at 
last disappeared, and the delicate pearly white of 
the under surface of the body and fins peeled off 
and disappeared; thus did this beautiful mollusk 
become deccimposed in less than the space of an 
hour, Some molhisks quickly Jose their colour 
alter death, buf) retain their form for a Jong time; 
but these speedily change after death both in form 
and colour, and the beauty before so mucly admired 
perishes never to be regained. 

“When taken in the hand, the under surface of 
the animal soon becomes denuded of the beautiful 
pearly white it previously had, and at that time 
appears like a small transparent bladder, in which 
a number of air-bubbles are observed, together with 
the viscera. On the abdomen being Jaid open, a 


 Jarge quantity of air-bubbles escaped; and perhaps 


a query may arise how far they assist the animal in 
floating upon the surface of the water? 

“The figure of Glaucus hexapterygius in Cuvier’s 
work ‘Sur les Mollusques,’ is tolerably well executed, 
but no engraving can convey to the beholder the 
inconceivable delicacy and beauty of this mollusk ; 
in the engraving alluded to there is an inaccuracy, 
ut Jeast as compared with the specimens before 
me,—in the digitated processes of the fins not 
being sufticiently united at the base; in the living 
specimens before me they were united together 
at the base, and then branching off became gra- 
dually smaller until they terminated in a fine 
olnt. 
ar But few of these animals were caught after the 
20th until the 24th of the same month, in latitude 
2v 26’ N., longitude 19° 51/ W., when, having light 
airs from 8. by E., nearly calm in the morning, 8 
great number were seen floating by the ship, and it 
was not difficult, by aid of my towing net, fo cap- 
ture as many as I required, for they swam vely 
superficially upon the water. The whole ef those 
taken proved to be of the same species (G. hexap- 
terygius) as those before caught. J again placed 
several of the specimens in a glass of sea-water ; 
they were full of life, sometimes moving about, not 
very briskly, however,—and at other times remain- 
ing floating upon the surface of the water, merely 
gently moving the fins, As they floated upon the 
surface of the water in the glass, the sides of the 


-head, back, tail, fins, &c., exhibited at the time 4 


light silvery blue colour, which was admirably 
contrasted with the deeper blue of the upper 8ur- 
face, and falling into the elegant pearly or silvery 
white of the under surface of the anisal, display 
ing an exceedingly rich and elegar.t appearance 
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Often, when at rest, the animal would drop one or 
more of the fina, but on touching them they would 
be smmediately raised to the former position, and 
that organ was turned back as if to throw off the 
offending object, followed at the same time by a 
general movement of the whole body. On touch- 
ing the animal upon the back, it seemed to display 
more sensitiveness in that than in any other part of 
the body, judging from the effects produced, in 
compatison with similar experments on other por- 
fions of the body; for instance, the centre of the 
back was touched lightly and rapidly with a teather 
which caused the little creature to sink agit under 
the pressure of the touch, throwing at the same 
time the head, tail, and all the fins upwards, 
{yjlowed by a general distortion of the whole body 
of the animal, as if the gentle touch had been pio- 
ductive of severe pain [ invanably found every 
part of the upper surface of the body very sensitive 
when touched, and displayed a yenetal move ment 
ot uneasiness thoughout the whole of the body ot 
the creature. 

“These creatuies have a peculiar manner of 
throwing the head towards the tail, and flouncing 
the tal towaids the head, when they are desuous 
of removing any object of annoyance. It 1s at that 
time these animals secm to recover tiom their 
torpidity, and evince the greatest activity in them 
movements. When much annoyed, they thiow the 
body about with great activity, coiling up the head, 
tal, fins, &e , ina somewhat rotunditorm position , 
andif the tormenting object 18 not 1¢moved, dash 
out again in full activity of body, then return to the 
rotunditorm postion, and there remain fora short 
period apparently exhausted by their efforts But 
on the cessation of the annitating cause, the animal 

metly resumed its orginal position, perhups 
Popoine one or two of its wearied fins according 
us its own sensations of ease or comfort might 
dictate. 

“When nothing iruftated this tender mollusk, it 
would remain tianquilly floating upon the surtace 
of the water with scarcely any movement but that 
which proceeded from the undulating movements 
of the digitated extremities of the fins, as well as 
an occasional shght twisting motion ot the same 
organs 

“T felt much interest in the beantiful display of 
acirculating fluid on the dorsal surtace of these 
animals, which was afforded me by the assistance 
uf a micioscope. Through the semi transparent 
membrane of the back, a fluid could be readily 
perceived close to the surface, evidently flowing 
infwo duections, one taking a course downwards, 
and the other returning upwards, but 1 was unable 
tu distinguish two distinct vessels for these separate 
actions 

“These animals seemcd to be very torpid in 
their movements, although sometimes, when float- 
ing upon the water, they would be seen busily 
cngaged in moving then fins about; but those 
actions were soon suspended, and then fins were 
suffered to hang Jazily down, as if fatigued with 
the shart exertion, which did not move them one 
inch about the glass of water, and even when the 
ttle indolent creatures did take the trouble to 
move themselves fiom one side of the glass to the 
other, it was effected by a tardy motion, stung 
themselves first with one fin and then with the 
othe, according as cneumstances might requne. 

“T placed some smal! specimens of Poipita im 
the glass of water contaimng the Glauci, to observe 
if they would attach them’ tor some time one of the 
Glanei was close to a Poipita, and was even annoyed 
by the tentacula of the latter touching its bach, 
yet the Glaucus bore this, although with the usual 
characters of impatience, yet without attempting to 
attack it. At last it seized the Por pita between its 
jaws, and by aid of a powertul lens, an excellent 
ae oe eanty was afforded me of closely watching 
the devouing process, which was effected by an 
apparently sucking motion, and at this time all the 
igitated processes of the fins were floating about, 
as at other times when the anima! was at rest , but 
I did not observe, in one single instance, that they 
Were of any use to the animal, either to aid in the 
Capture or to securely hold their prey when in the 
act of hemp devourcd, for the ammal seems to 

epend merely upon the mouth in captuung ifs 
Prey, ay in this and other instances, which I had 
Opportunities of observing, they seized then prey 
Instantly wath the mouth, and held it by that pow 
alone, whilst by a kind of sucking motion the prey 
Was devoured. The digitations may therefore only 

© legarded as appendages to the fins to aid the 
&nimal perhaps in the direction of its movements, 
43 1t was observed that they turned and twisted 
them about during the progressive motion (that 1s, 
When this tardy animal is pleased to progress, which 
appeared to me very rarely to meet with its inclina- 
10n), as if in some way or other to direct the move- 
Mente of the ammal. . 
“The peg after eating the tentacles and 
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nearly the whole of the soft under surface of its 
prey, left the horny portion, and remained tran- 
quily reposing upon the surface of the water after 
1s meal, the only motion vieible in the animal 
being the playing of the digits of its fins. The 
mutilated remains ot the Porpitasank to the bottom 
ot the glass. 

“Soon alter, another Glaucus began a devouring 
attack upon another Por pita which had been placed 
In the glass, eating a little of it, and then ccasing 
alte: a short meal, occasionally renewing the attach 
at short intervals. On examining the Porpita, 
Which had been partially devoured by the ravenous 
Glaucus, | eau the disc had been cleared of the 
tcntacles and other solt pats, a small part of the 
fleshy portion only remaining upon the disc Only 
one partot the horny dise extabited: any injury, and 
that appeared to be the place where the animal was 
first erasped by the Ghiueus 

“When any of these animus came m contact 
with anothir mm the glass they did not display any 
aunoyance, nor coil themselves up, nor did they 
evince any sivage propensitics one fow aids the 
other, and they would often float about, having 
them digitatcd processes in contact onc wath the 
other, without cahibiting any signs of annoyance , 
even when placed or pushed one azunst the other, 
they did not manitest any mutation, but remained 
undisturbed as im than usual moments of quiet 
le pose 

“On the back of the animal bein secn mastiong 
light, a black line could be discerned on cach 
mitgin, and passing down the centre of cach fin, 
and sometimes varied in having two blach lines on 
the upper part of one fin, althoush the opposite fin 
may display but one 

“The margin between the filling of the purple 
colour of the back amto the silvery white of the 
abdomen often exlubited beautiful tints of a golden 
icon, but these vatratious were prob ubly produced 
by the effeet of different rays of light 

‘These animals soon paushed J could not pre- 
scrve them for any length of time in the 2liss of 
sca Water, although the wafer was chanzed ow often 
as it was thought necessary, the divitated pro- 
cosses of the fing were obscrved to shnink up on the 
death of the animal, and the process of decomposi 
tion rapidly took place, the whole body becommy a 
shipeless mass, having a bluish colour of deadly 
hue fora short period, and then became of a bhich 
ish or brownish black colour Lhave seldom secon 
avclatinous animal which appeared so fit whilst 
Inthe water, that proved so specadily to decompose 
When removed from it, even the be vutiul purple 
of the bach, the silvery or enamel of the abdomen 
and the silvery bluc of the sides all specdily vanish, 
indeed instantly disappea, upon the death of the 
ammal, as iat had been washed off the expansive, 
delicate, and be untiful fins and dizttated processes 
weno longer seen, they shoik up to nothing 

*Lyen on taking the aniunal alive out of the 
water and placing it upon the hand, that instant 
almost, from ifs extreme dchcacy, if was destroyed 
the digitations of the fins full off the least mouve- 
ment destroyed the beauty of the amma it speedily 
Just all the decp purple and silvery cniumelled tints, 
and became a loathsome missy Thus do we too 
viten find annnils bcautitul mcxtemul adornments, 
curious in then habits and org unvation, and cal- 
culated in evary tespect to supply us with incx- 
haustible sourcesotintlcctud gratific uion, doomed 
specdily fo parish, buef m the penod allotted to 
them im the busy theatre of ammiued crxistenee , 
but doubtless, with the giff of cxamtence, they live 
received fiom the bountcous hind of thea Creator 
the means of cnjoying ther fleeting lives 

“To place these bttle ammials in the gliss of 
water from the towing net without injury to thear 
dehcate stiucture requued circ, so that as soon as 
they were captured in the net, attached to the 
meshes they ware not handled, but carciully washed 
off, which was cftected by dipping the meshes in 
the glass of water, when the animal soon detached 
Itself without sustuning any injury, and floated in 
the water 

Although these animals are so fragile so easily 
destioyed on being taken ouf of tha noitural cle- 
ment, yef they fling themsclves about im the 
water without sustaming any imymy, without ever 
the loss of any of the digitated processes of the fins 
yet when there i much movement of the water in 
catrying the glass tlom one plice to anotha, they 
ae evidcntly disturbed and restless, and the fins are 


dropped, i, therefore, a slight motion of the water | 


disturbs them, what can become of thesedchcate mol- 
Jusks during tempestuous weather, can they be simi- 
Jar to the delicate ephemeris, doomed to live merely 
for the space of a day and perish in myriads?) From 
the immense number seen only fiom the ship—and 
how many myriads more extended beyond our range 
of vision—it conveyed to the mind some idea of the 
profusion of living beings mhabiting the wide ex- 
panse of ocean, and a feeling of astonishment at 
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the inconceivable variety of forms and construc: 
tions to which animation has been imparted by 
creative power, ° 

“The tail of this animal has been desenbed as 
resembling that of a lizard the comparison 1s 
rood, not only with 1egaid to form, but also, with 
pethaps a htth more flexibility of Motion, when in 
action = Somctimces the animal throws its tail up to 
the body, as it intended to brush off any annoying 
object, and at other times it has been observed to 
fun the head towards the side as if fora similar 
purpose If seems, in the action of cating, to re- 
semble a caterpillar 

‘No more of these animals were seen until the 
15th of May at 10 pM when in lat 21° 18’*5, long, 
31001 W , moderate bicezes and fine weather, @ 
number of Gliuct were Capturcd as wall as Porpiter ; 
some of the latfar had been partially devoured, and 
in some only the homy disc remained. this there 
was no doubt, from the previous knowledge of the 
Cunivorous propcusitics of the Glanucus, was their 
Work more especialy as we had positive proof that 
tubes of them wee wandaing or prowling about 
the oecin to mght This was the last tame during 
the voyage the Giauat were captured. 

“From these animals devoung the Porpite, we 
had ponitive evidence of then carmvorous habits, 
Independent of the structure of the jaws, and the 
feuticia of the Porpitm were no protection against 
then encmics, indecd these appendages were first 
devoured and the homny disc was alone Icft,an many 
Instances beiny picked quite clean, from this ene 
cumstance we may infer that the hoimy dise of 
the Porpity and Velcllw, which previously, and for 
fhe last four days, were found in the net, were the 
remains of those which had been devoured by the 
Glauci or similal Carntyorons mollusks, among which 
we may with sucty include com the stucture ot 
is jaws, and tiom often capturing it attached to 
Velala) the inhabitant of the Janthina tragihs or 
violet shel] 

‘ The more wo pursue the investigation of the 
actions of livins objects, the moire we see of the 
unbounded resources of creative power, and, after 
all ow icasomng, must conclude that some wise 
purpose, though dimly perceptible to our uy perfect 
understandings as no doubt answered by this great 
law of vipame formation,~— the law of vanity’ 

Retcuing to lag .642,a@ and 4 are two tubercular 
ofices, ¢, one of the digitations magnified, 


2043 —Cuvines Lormia 


a 


(Folidia Cuvier) Cuvier deserbes the Eolidig as 
hiving the form of httlh slugs, with tou tentacles 
thove, and two at the sides of the mouth Their 
brinchia are Jamin: or fohations disposed lke 
scules in more on Jess close array, down each side of 
the bach ‘Ihcy we widely sprcad through the 
occan According to M- Rang, they do not swim, 
but suspend themsclvcs at the surface of the water 
With the foot uppar iost, and move well by means 
of sudden undulations 

Cuvicrs Fohdhia, the figure of which 1s magnified, 
Ib found in the European seas, 


2614 —Tne Cavorina 


(Catohna paegrma) The Cavolina has the fen- 
facles asin bolidia, and the branchieg in the form of 
filaments placedin transverse rows on the back The 
C wolint peregrina is found in the Mediterranean, 
but other species cxist, some of which are very 
small, as that brought home by MM. Quoy and 
Gaumard (‘Voy of the Urame’), 


9645 —Tae Tienairrs 


(Zeryiper lacnulata) — With the general form of 
holidia, thane am im ‘Tagipes only two tentacles ; 
and along cach side of the bach ts a1ow of bran- 
chia ot cclub like form, cach terminating, according 
to Cuvier, ina little sucker, and serving ag feet, by 
means of which the anunal can crawl in a reversed 
position, M Rang doubts the existence of these 
bucking discs ‘The figures ae magnified. a, seen 
from above, 6, from below 


2646 


(Tethys leponna) In the genus Tethys the bran- 
chizs Conet of two dorsal rows ot branched tutts 
unequal altcmately from mght to left, and fiom 
fiont to rar the head 1 distinct, and furnished 
witha Jarge membianous distinet veil, fiinged along 
the edge, forming a sort of funnel, and Icading to 
the mouth which tumunatesashoit poboscis The 
tentac.es are two in number, situated at the base cf 
the veil. 

The Tethys leporna, which appears to be identical 
with the Tethys Fimbria, 1s a native of the Medi- 
terrancan, living far fiom the shore, on banks of 
madrepore, or among floating masses of sea-weed. 
It uses the veil or membianous expansion of the 
head as a swimming organ. Its colow is grey 
spotted with white. Referiing to Mee ; aex 
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2648 —Homterg » Pritonin 





2649.—Ocellated | 





2650 —Puatular Phyllidia 





2654.—Leach's Bursatolla 





2068.— Depilatory Aplysia. 





2651.—Brugmans’s Diphyllidia 





2647°,—Pelagic Scyllaa. 





2053 —Dol sbella 





2656 — Porous Bertheila. 





9665.—-Ouvier’s 





onaod —Mambranonn Plonenl ranchtsa 
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hibits the animal seen from above; 4, seen from 
below. e ; 


2647.—Tnr Roseatn Mrriss 


(Melibe rosea). In this sea-slug, which approxi- 
mates to Tethys, the body i» somewhat hmaciform, 
gelatinous, and transparent, the head 1s furnished 
with a tunnel-like veil, beset mtenorly with ecirili, 
directed outwardly, and leading to a mouth term- 
nating a small proboscis, Two long slender ten- 
tacles vise fiom the base of the veil, each terminated 
by asimall capsule, fiom the centre of which ises a 
short tetractilc filament. Foot as lony as the ani- 
mal, but natiow, and in the form of a furow. 
Bianchia consisting of two scries of club-like pro} 
cesses, which are rounded at than summit, pedicu- 
Jated at tha base, and covered with small tubercles, 
This anunal was observed by Vo Rang diving upon 
various floating plants in the seas neu the Cape of 
Good Hope. Tt swims well by agatating the pos- 
terior paits of the body trom side to side. A slight 
touch is sufbarcnt fo cause disengagement of the 
branchia, ax in the Glaucus. Retcning to the 
figuie; 618 the veil aound the mouth, ¢, the 
tentacles; g, the branchial Club-shaped processes , 
A and 2, anous onfices, & the toot, 4, the caudal 
extremity. 


96917 *—J'nt Pruaaw Scyiraa 


(Seylleea polagica) In this genus the head 1s not 
very distinct and of a horse shoe shape ; and there 
me two large tentacles somewhat club shaped, but 
flaitened, and split antenotly, and open at the 
Kummit, for giving passage to a small ictractile 
pointed body, ‘The mouth fermmatcs a minute 
proboscis, and is furnished with an apparatus for 
mastication. The foot is long, nanow, and furrow. 
hike: the branch are im the form of small tutted 
pencils scattered over the mne: surface of several 
appendages of shin, using trom the middle udge ot 
the back The Scyllaa in extensive ly spread through 
the warmer seas, ands to be found among the fronds 
of the Fucus natans, to which its channeled foot, 
acting as an efhaent giaspa, enables it to cling 
with ease. 


9648 JIomnrre'’s Trivonia 


(Tiitonia Hombagu) This genus approaches 
Seylliva., The head ws sunounded by two retractile 
tentacles; the fiontal vel as but little devcloped, 
and the branchiw are m the form of branching tufts 
ranged down each side of the bach. the mouth as 
furnished with two Jaferal homny jaws like shears, 
trenchant and denticulatcd at the edges. Foot long 
and furrowed. ‘These giimals attach themselves to 
floating sea-weed. Several specics cxvist along the 
coasts of France, ampog which as the Thtoma Hom- 
beigu; itis of a¢opper colom. 


2649,.—Pikn OcrrrArtbp PraconrRanec Hus 


(Placomanchus ocellatus), The Placobanchus 1s 
oblong in figwe, with a mantle on cach side, im the 
form of {wo membranous semen cular fins, extending 
from the neck to the end ot the body, capable of 
being elevated and folded on each other over the 
bach so as to form a sort of tube or canal through 
which the water cuculates, Javing the branchig 
The branchig, resembling delicate close-set Jongi- 
tudinal Jnmellse, covet the baek and lobes. Plead 
depressed, with two small approaunated ¢yesand two 
pairs of short coneal tentacles. The sea-slug on 
which M. Rang founded this genus was discovered 
by Van Hasselt on the coast of Java. Referning to 

ig. 2649, ¢ shows the upper tentacles, d, the 
lower; b, the lobes of the mantle: f, the branema 

The sea-slugs are ovipaious Mr Darwin thus 
writes respecting the Dons — “While at the Falk- 
Jands during the autumn of the southern hemisphere, 
most of the lower maine animals wore brecding. 
I was surprised while counting the ees of a large 
white Dorts (thiseca slug was thiee anda halt inches 
long) to find how extraomdinauly numerous they 
were. Fiom two to five eggs (each three-thou- 
gandths of an inch in diameter) were Contamed ina 
spherical little case, these were arranged two deep, 
@ transverse rows formmge aubbon. The abbon 
adhered by its edge to the rock in an oval spne , 
one which J found measuicd neaily twenty inches 
in length, aud halt m bicadth. By counting how 
many balls wae contained in & Jength of an inch 
in the row, and how many 1ows in an equal length 
of the nbbon, on the most moderate computation 
there were six hundied thousand egeys, $ret this 
Don was not very common: although I was offen 
searching unde: the stones, J only saw seven indi- 
viduals.’ 


ORDER INFEROBRANCHIATA. 


Tax Inferobranchiata have very neatly the same 
organization as the animals of the previous order: 
but their branchia, instead of being seated on the 
back, are in the form of two long senes of foliations 
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down each side 
edge of the mantle. 
2650,—T1ne Pustutak PHYLLIDIA 


(Phyllidia pustulosa). This singular sea-slug, with 
various allied species, is found in the Indian seas. 
The mouth is tubular, and there are four small re- 
traetile tentacles. 


2651.—BruaMans's Dip yLLivia 


(Diphylidia Bruqmansii, Cuv.), Iinguella Elfortu, 
De Blainville. The genus Diphylidia of Cuvier, or 
Lingue lla of De Blainville, differs little fiom = the 
preceding, excepting that the mantle 1s more pomfed 
behind. The exact locality of the present species 
Is not ascertained, but an allied sea-slug has been 
found by M. Otto off the coast of Naples, 

‘The above ae the only two forms of the Infero- 
brancliata given by Cuvier in bis‘ Regne Animal,’ 
and of these little 1s known. It cannot, however, 
be doubted but that othe: genera will be added from 
fime to time; yet after all there as little in the his- 
tory of these animals to interest the general reader, 
though theu anatomy may be important to the phy- 
wlologrist. 


ORDER TECTIBRANCHTATA. 


In this order the bianchue, in the forum of leaflets 
more or less divided, are attached along the mght 
side, or seated on the back. The mantle covers 
them more or less, and contains almost always im 
Hs substance a amall shell. In some the shell 1s 
more fully developed, as in Ancylus, Bulla, &e. 


9652 —THe Drew atony APIYsia 


(Aplysia depilans). In this gcnus the body pre- 
sents a single soff fleshy mass; there are fom dis- 
tinct flattened tentacular a) weemaite * the mouth as 
in the form of a vertical fissure, with two lateral 
and somewhat horny labial plates, and a conditorm 
tongue besct with dentacles 5 eyes sessile between the 
two pan of tentacles, branchiw covered by a soit 
of operculum, shall wanting or mcomplete: from 
the borders of the mantle 1s poured out abundantly 
adeep purple hquor, with which the animal colows 
the water around to a considerable distance, when 
it perceives any danger. Many species are hnown , 
they feed on seaweed. The Aplysia depilans, with 
two or thice besides, 16 found in the European seas ; 
HW has been long hnown in the reeords of supersti- 
tion as the Sca-Hare, and was invested with noxious 
properties , it 1s andeed extremely fetid, and exudes 
an acid humour, which was supposed to occasion 
the loss of the ham This sea-slug is olfen captured 
by fishenmen in their nets, when at suddenly stains 
the water around at, to them astomshment. The di- 
gestive apparatus Consists of an enormous crop, 
Jeading to a musculu gizzard, furnished with pyra- 
midal cartvaginous tecth, and a thnid stomach be- 
set with pomted hooks, so as to form a carding ma- 
chine for tearing the foud in pieces, besides a fouth 
SAC CLUUUs, 

The \plysia depilans 1s blackish, more on less 
blotched wath grey or brown, tinged with purple. 
It adheres to rocks. 


2653 —Tnr Dorankiia 


(Dolallla Rumpha). The inside of the shell as 
represented at a, the outside at b. 

The genus Dolabclla, according to Cuvier, differs 
hom Aplywa puncipally m= the position of the 
branechiw, which ae placed af the posterior part of 
the bod ‘The dorsal plate is a aid calealeous 
shell. The Dolabella Rumpli as a native of the 
Indian seas ; otha species are found im the Medi- 
telranean. 


9654 —TJTn1 Bursarvina 


(usatlla Leach). huis lage and singular spe- 
cies, which late to be closely allied to Aplysia, 
iwanative of the Indian seas, The body 14 subglo- 
bular, with an oval dise or foot below, and with a 
symmetrical oval opening above, formed by the na- 
tatory appendages cf the mantle, and communieat- 
ing with a cavify in which is a large fiee toliaceous 
mill There are four bianched tentacles, and two 
labial appendages. 


2655 — Cuvisr's Noiarcnus 


(Notercdhus Cururt). The Notarchus 1s a sea slu 
alhed to the forme), having the Jate:al crests ited 
and covering the back, excepting a longitudinal 
fissine which conducts to the branchiw. The foot 
is elongated. Shell wanting. 


2656.—Tnr Porous Berrne.ia 


(Berthella porosa). This marine slug, which was 
first deseribed by M.de Blainville (fiom a specimen 
sent to him by Dr. Leach), as the ty pe of a distinct 
age, 1s noticed by Donovan as a species of Bulla 
\Bulla plumula). e body is oval, convex above, 
with a delicate shell in the mantle ; the foot is oval ; 
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niform branchia on the tight side, attached soc” 
orly, but in a great measure free behind. € ani. 
mal] does not appear to be common. Referring fs 
Fig. 2656, a represents a side view of this aga-n},. 
b, a view of the back, to show the internal she]j, = 


2657.—Tue Freckiep Ancyius 


(Ancylus inroratus). The ancyli are little fre) 
water slugs, covered with a shell much lke that uf 
a limpet, but more compressed, and with the apLX 
placed move backward, like the manne limpets, With 
which they have been associated by some netualists 
ie are found adheing to stones and leaves in 
fiesh-water springs and sticams, and cieep with q 
slow motion We have specimens now before us 
of a Bitish species, which we found under stone, 
ina clear stream near Reading. i 

In this mollush, the head is distmet, the moutn 
Jarie, the tentacles two and retractile, with the eyes 
at them base; the branche are ina soit of cavity 
in the middie of the left side, between the foot and 
mantle, the animal keing, as Kang consideis, sini. 
trorsal, 

The Ancylusnroratus is found in abundance on the 
island of St. Vincent, inhabiting the fresh-water 
sticams and ditches. ‘The shell is concentiically 
plated, and covered by a dah green epidermis 
spnnkled with black. the mollusk 1s pale yellowish 
obscurely spunkled wath blach , the foot spotless 
and pallid. length of shell three ines. 

Relouing to Fag. 2657, @iepresents the animal 
creeping, magnified ; 6, the animal reversed; ¢ and 
d.the shell, e, the figure of the foot, with J, the 
branchia in situ; g, the animal with the shell re- 
moved, 


2658 —Tin Rapratrn Ancinus 


(Ancylus radiatus). The Radiated Ancylus is found 
with the preceding species. The she i 18 glassy, 
diaphanous, with slight concentiice plats, and. sti. 
ated radially. The mollusk 1s yellowish, sprinkled 
with black, and with thiee or four pale marks on 
the bach. 

Referring to Fig. 2658, @ represents the animal 
die us magnified, & the natural Jength ot the 
shell; ¢, the shell magmified. 


9659 — Mecnur’s Pret ronranc uaa 


(Planoanchaa — Mechel). Plcurotnanehidium 
Meckeh, Blainv. This specics, the type of the 
venus Plemobranchaa, 19 a slug ihe aninal found 
mn the Mediterranean) = ‘The head 1s large, with the 
mouth prolonged in the form of a proboscis, there 
are two pans of tentacles, separated Consjderably 
from each other. The toot is very large , the man- 
tle, almost obliterated, shows ifsclf along the night 
side only in a nalow expension of skin, below 
Which »» a pectiniform bianclial fohation. There 
ls no tiace of a shell. 


26§60.— Tus Pui uroprancues 


(Planobanchus), In this genus the general form 
s slug-like, convex above, with a large spreading 
mantle, offen with a thin calearcous shell developed 
In its substance = The foot 1s large and outspread- 
ing, the head distinct, with a membranous vel, and 
two tubular tentacles, The mouth as at the ex- 
tremity of a probosers, and the branchiw, composed 
of a double 10w of lamella, form a plume along the 
posterior pait of the nght side. 

Rateaing to Fig, 2660, bas the vel; c¢, the mouth 
at the eatiremity of the probosas, ¢, the tentacles ; 
g, the branchial lamella , 4 and 7, two apertures , 4, 
the mantle , /, the foot 

Many species, some of large size and beautiful 
tints, are found in the Mediterranean and the open 
ocean. ‘They have been taken at depths varying 
fom the surface to thirty fathoms on rocky coasts, 
stony beds, and masses of sea-weed Fig. 2061 1¢- 
presents the Plecrobranchus reficulatus seen from 
above, showing the reticulations of the mantle, anc 
the branchial lamellw beneath the posterior edge 
of the mantle on the nght side Fig. 2662 repre- 
sents, a, the shell of the Pleutobranchus membrana- 
ceus, external view; b, the same, internal view. It 
reminds us of the shell of Ancylus. 


2663.—Tiz Mr piterraAncan UMGRELLA 


(Umbrella Miditerranca), The genus Umbrella 15 
Glosely alhed to Pleurobranchus. The slug 1s 
oblong, much depressed, convex above, very fleshy 
below; the head 15 not distinct; the mouth 1s 
situated in a deep narrow notch in front of the foot, 
which has thick edges and 1s raised all sound, and 
is large and spreading, with a smooth and flat undet- 
surface; theie are four tentacles; the branche are 
fohaceous, disposed along the right side; the 
mantle supports an external calcareous shell, 
irregularly circular, slightly convex above, con- 
centrically striated, with a comical apex, reminding 
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fernng to Fig. 2663, a represents the shell; 
Ree anch c, the head viewed from above 
Tins species inhabits the Mediterranean, and 1s 
jound in rocky places slong. the shore 

ji 2664 represents the shell of an Indian species, 
the Umbrella Indica: a, the inside, 4, the outer 


puifice , 
2665 —Tue SIiPpHONARIA 


(Spionaria Sepho) Tins torm 1s thus charactenzed 
by M de Blainville*— fhe animal is oval and sub- 
epic ont do owith the head subdivided into two 
unequal lobes, without tcntaelos or appucnt cyes, 
bo das of the mantle crenulated , a branche in the 
{gun of a Sqtlare membranc, in a sinus formed on 
the nght side between the foot andthe mantle , the 
shell as dike that of a hmpet, cliptical, with the 
pea well marked, diawn shghtly to the Icit, 
yostcriotly , a sort of canal on gutter appcais on the 
night side, the internal musculat impression is of a 
hoscshoc shape 

Though M_ de Blainville did not detect eyes, at 
woud appear from the investi uions of MM Quoy 
and Gauniud ( Zovlosy of the Astiolabe ) that 
tise OFgans exist, and two very distinct nerves 
hive been detected running fiom the asophigeal 
ranglion to them ‘The cyes in fact we sessile, and 
In A SpecdMEn pres rved in spit of wince might 
easily become undistingushable Phe ammal dp 
descuibed a8 exuding a viscous whitish humous at 
ne wure 

Some naturalists hwe rmfened this form to the 
limpet», buf, as the organization of the mollusk 
yoves HM bclon.s to the present oder 

The specics of Siphonatit are numerous they ae 
found Nene the shores of Brazil, the West Indics, 
fustan d’Acunha, &c 

Retauings to big 2665, a extubits the inside of 
the shell of Siphonaua Sipho 4, the outside 

Jig 2660 represents a smal species of Sipho- 
naia a,adatcral uw uventiilyvew a, the breathing 
apartine & the le doe the mantle 

According t) M Deshayes, the number of hving 
apecic¢s of Stphon tid gs twenty-one, of fossil species 
ain tertiary beds thiec 

Trom these mollushs we pass fo a distinct form 
oo family, viz the Bullada contumms the genera 
lobuin (Acca or Ahora of Muller), Bulla, Bulla, 
Sornmetus, and Gasteroptara, &¢ 

the Bullada ue tectbianchuate the tentacles 
ae short and noid and so modihed as to form 
dogethar a sort of fleshy veal bencath which we the 
eyes the stomach w comple ited and in iminy the 
gucud as fumshed with a cucarcous grinding 
apparatus, peveril species exude a purple hquor 
The shell in such species as possess His mare a1 
loss rolled upon iMeelf, destitute of a salient spi, 
with a wide or patnious mouth A bettereidea cf 
the form ind characters of the animals of this group 
than moe words can convey will be conceived by 
renin to our pictonal specimens 


9007 —Tin Faixsay | onaria 


(Tobia carnosa) Accra @unosa, Bulla 
Cunosa, Cuv Dondium, Mechel 

In this anual the body as oblong, subglobular, 
and appears asil divided info tou puts, viz one 
tntertor for the head and thorax one on cach sic 
for the swimming append iges, and onc posterior for 
the visccra. There as not a trace of a shell, nor 
» the stomach fimmshed with any calcareous 
appuatus The Inanchie ae covercd by the 
mantle at the postaio: portion of the boay — The 
KHeshy Lobuia as the only speaics of the genus 
known = It as found in the Medifer inean 


J am ? 


9068 — Tn Parrviovs Burra. 


(bullaa arta) LAmainde de mei of the Trench 
In the genus Bullaa the shell a delicate, open 
and can scarcely be segardcd as more than the iu 
diment of the rolled up form, which, in Bulla, is 
canicd to preater porfcction Tt as Indden m= the 
substance of the manth, and consequently docs not 
contain the ammal, the body of which a indecd far 
too Jarge to be covaied by so sinalla shicld The 
stomach or gizud is funished with thee very 
thich thomboidal pieces of a calcarcons sfiuchuc, 
wothed by powcilul muscles The animals aie 
found at considciable depths in the sea, on sandy 
bottoms, where they Gcep about in quest of picy 
with great faahty M_  Blainville distinguishes 
under the name of Bullaa those species which, 
vhether the shel! be internal or external, have the 
foot thick, and not dilated into swimming appcnd- 
ages, and which, consequently, differ im then 
halits trom the Bulla, the former creeping well, 
the latter creeping with difficulty, but swimming 
with facility, He divides the Bulle, first, into such 
species as have an internal shell very mcomplete! 

iolled up, without spire or columella, of whic 

Bulla aperta is an example : secondly, into such as 
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have an internal shell, very mcompletely rolled up, 


but with a columella and alveolar spne , of this sec- 
lion he gives Bulla ampulla as an example: thirdly, 
into such as have the shell inte:nal, aud the Jatesal 
obes more developed and cirrhous , he cites Férus- 
sac’s Bulla, figuied in the ‘ Atlas Zoologique’ of 
the Voyage of the Urame, as anexample = It will 
hare be perceived that M dc Blainville considerably 
modifics the characters of Bullaa as cstablished by 
Lamanwh Inthe ¢ additions and comections ” to his 
‘Malacolome,’ he cares these modifications toa 
still greater extent 

Retening to Bullaa apeita Miz 2665—A 1 pie- 
sents the back vicw of the mollusk B, the wieght 
wide, © the same, with the fleshy plate sepu ited 
fiom the dorsal to show the parts 8 twoon Dy, VIC 
of the under side, a, the fleshy plate that covers 
the antenor parts of the body, 4, the fleshy plate 
that acts as a foot or creeping disc oc the part 
which contaius the imbedded shell dt portion of 
the branchie je and f, orfices BF the shell re- 
mfoved, and m its natural postion, Fy the shell 
vicwed on its under or Conc we side 

Ihe Bulla vaperta is very extensively spread and 
his been found at adepth rangimg fom near the 
studace fo twelve fathoms Mi W Clark (see 

Zooloneal Jonmal’ vol aap $37) states that he 
found two Butish species of Bulla viz B ocitena 
and B punctata, at Famouth ind forquiy in deep 
pools at the time of the lowest sprmg tides and he 
obtuncd a thud species Bull ca pramosa Ly died ang 
off Budleazh Saltarton the depth at which he 
dicdged is not mentioned, but af must hase been 
considerable, for he observes that the species is hue, 
and only to be procured occasionally Py deep 
diedring seven ar eight mules trom the shar It 
may be hare obsaived that the Bullaa cated was 
found to hive the gizzard turmshed with acalearecus 
appuatus, but im the two otbars the gissards Wore 
destitute of this crushing oan We hive now 
balore us the ¢dcareous precoswath which the ¢azznd 
ot Bullaa apetta is provided und a most eflicient 
ipparttus they form for gindmg or cushing thre 
shells of the smaller mollusks on which the animal 
fkecds Jt would appear, indeed to be very vont 
cious, Mr Sowaby when speaking of the use of 
these calcareous pieces and of than powarful 
adductor muscles, states that the ammal of Bullaa 
aperta is sometimes tbsolutely distorted tom having 
ewalkwed cntue a Combula nuchous a bivalve mol 
lush with avery thack strong shell, ne uly cqualin 
pive to atselt 


2bb9 — Frriussics Buri awa 


(Bullaa Laussacu) In the additions to his (M1 
licolomre M de Blainville proposes for this species 
the gencuc nime of Bully It i firuired in the 
‘Athis Zoologique” of the Urinie (Quoy ind Gu 
mand) 

2670 —ADANSON 8 SOT MIITS 


(Sormetus fdansoni) © Adanson sSormctus  hlys 
Cuvier, § waspecics Closcly related: to Bullaa, but 
upon so impatect a document ts that given by 
Adanson, Senegal, pl 1, vol 1) Thive no mioundn 
for establishing aither a genus of eval t species 

M dc Blaimville appous equilly ut aless respect 
mgr and though he provisionally plices af man 


Tobana, he adds that the ammal is ufte ily unknown 
2071 — Tn Tracirt BUITA 


(Bulla fragilis) Tn the genus Bulla ow consti 
tuted by lamuch, the shell as external, covered 
with vvery thin cpidains, and 1s Jargze ene uch to 
serve the mollusk as vreticat Tt amust be of serve d 
that this genus iw now greatly restiicte ad, und justly 
so, fiom the Bull of Timm cus who associated an at 
the most diverse forms, mollusks formed for bre ith 
ing an and others for aquitic respuation | 1 flict, 
a heterogeneous assemblage, as Physa Ach itina, 
Ovula, Terebella, and others, besides those to which 
the gene ac tithe of Bulla ws now cxCusivcly apphed 
The Jabow of sepualing these il assorted forms 
was commenced by Bruguicics, and camicd out by 
Lamiaich 

The Bulla fiagilis is stated by Tamarch to inhabit 
the Fnelish Channe} near N intesand Noumouticss 
It macmathable for the dehcacy and Tuttleness of 
itsthin shell, which as ovate-oblong, of a horn c low, 
with fine transverse stu Phe apoa rises im the 
rudimcnt of a proyecting spc Refening to big 2671 
A iepresents the shell, with the apertie mn view 
C,a vicw of the spnal dpex showing the way in 
which the shell is rolled up, B the inmal 

An alhed species, with a much thie kerand firmer 
shall, the Bulla lignania, 1s also found in the ku- 
ropean seas, and occurs on the Buitish coast It 1s 
ot a pale wood-brown colour externally, with white 
stlims running in the duection of the rol) of the 
shel}, its ‘ L’'Oublée’ oi the Fiench 


2672 —Tue Bre.rep BuLLA 


(Bulla Velum, deer t Bulla fasciata, Biugureres. 
This species 1s saad to be a native of the Indian 
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seas; the sheil 15 extremel? delicate, and of a light 
horn colour, with a snow-white band about the 
iniddle, boidered on each side with a band ot dark 


brown, the apex and base are white, also bordered 
with dark biown 


20673 —Tur Gionose Bul ia 


(Bulla Ampulla) a Muscade of the French. 
In this specics the shell as strong in texture sohd 
and somewhit ov uo ind subglobose in form Instead 
of a spine thercas rdepression or alveolus The 
colom is very beautitul conastms of a muble m- 
ture of white, plum colaw and rcddish = According 
fo Laimatch af ws found tcth in the Indian and 
Amcicanscas but Deshayesqives the T arope in and 
Tndian seas a8 ats abode The figures are reversed 
from an ovamsight m the drawing 


2074 —Micni1 8 GASID ROD TERA 


(Gastergptaon Medel) This litth winged 
mollusk as distinguished from other Bullidal by the 
devdopment of the borders of the foct into b oad 
wings which ae used for the pw pose of swimming, 
when it propals itselt along, with the back down- 
wards = Lhe givzud is destitute of Calcarcous pecs. 
Phe datcral gill as uncovered and there 18 no shell 
Llas ummmil as found mn the Meditenancan , if is 
\oout ananch Jones ind two inches mn dength when 
the wings ave expanded Various fossil Bullade 
have been cnumerated by conchalagists and the ol- 
low notice of occur inthe *Ponny Cy Clopa dia’ 

‘Lamuch cnumerites fom dessil species, all of 
them fram Giignon G Sowaily says that such are 
only tc be distinvtushed in the fterdary beds ind an 
the grec sind = Deshaycsan his tubles * spe hing 
of tertiary fossils only, gives two fossil species af 
Bullaa one fiom the sub Apenmmne beds, und one 
fom Pais Of Bulle he cnumaates twenty three 
fossil an the tertray beds and of these, two are 
both ving and joss) vaz) Bulla Jignima and i 
unpulla ‘The fusthe plices in Sialy an the subs 
Apenmine beds (tay) and the Fnghsh crag 
at Bordeaux Dax an the fowune, af Puan, 
Aneas Pans, and Vilognes an shot, in the beds 
ot the Phocene Miocene and Focene parods of 
LveW Phe second Deshayen quotes as oce ving 
m beds of the Prccene pusad only viz chose of 
Sicily umd the sub Ayennine beds (Italy) Tn dus 
cdytion of Taumuch (vol vi 1836) he takes no 
notiec of Booampulla as a fossil, but notices I, 
striata (which he cbserves hits becn confounded with 
Bo oumpulla) as afessil specaas He also remarks or 
the contusion between Bosohda und Bo cyhndice 
md p cposes that B solidi should tthe the name 
ot Bocylindiict but the Bulla cylinduca of Brue 
aus livingain the Meditemane in and }uopcan 
reas, should be called Bo cylmdiicet (Penmant’s 
nome) and that the toss) Bulli from the envions 
of Pur confounded with the litter, should te 
nankd Bulla Brusu raat 

Inthe Maazime of Natal Histary,’ Sepfemba, 
18 9, p 160, Mi S V Wood descaubes the follows 
Wag species of Bulla as oc ctu in the crag forma- 
fron ovaz) Bully quadiata Wood, Bulla catcnata, 
Wood Bullidilatite Weed Bullahlroanr Acct , 
Bulla venti st Wood  Bulltconulus Desh Bulla 
copay Wood Billa cylindracet Bully sub- 
finme ta, Wood Bulla cbtust and Bulla ohvula, 
W vod 

In the same Macavine for TPebruay 1&3), p 61, 
Mr Bean in hus catalogue of the fossals found a the 
Combrash Timestone cf Scacrouzh describes 2 
new speaics of Bulla (B undulata) with the follow- 
mg remath — Mi G B Sowerby in lus genoa of 
recent and fossil shells, says Tossa species (of 
Bulla) ue only to be dastinguushed in the feartiary 
beds and the gicen sind Jor once wo must differ 
fom lim a the sume time achnowled ns the cor 
rectnees of lus gencalasseitions Joss! Billa are 
catamly rue —the speccumen figme bovis B undu- 
}ita) being the only one that has occuned ino this 
nerchbourhocd The Bulle: long ite, firmed by 
Professor PL laps in lias ‘Tlustiations of the Geology 
of Yorkshne cannot bclong, to this grenus, as ow 
SpCCIME ns though mmpedtect, have one fold on the 
yiblat 
Here then we close om sl] efeh of the fowth oder 
of Gastropedous Mollushs accomding to the utange- 
ment of Cuvicr Wath aespect fo the manners and 
habits of the speaaas cut information Js nccessanly 
lumited  Javing at the bottom of the sea whence 
they are dredge dup by accident, we ean scldem ob- 
save them an then nitive clement, unless mdccd. 
whil¢ floiting on the tranquil surface of the oceim, 
and then, so differeat a» thear appeu ance from that 
PIC KE nted by specimens preserved in 4] Wits of wine, 
that we can scaicely recogmac the species Hence 
it is that drawings fiom yreserved spccimens are 
really of little importance, howe ver valuable to the 
comparitive anatomist these specimens may be; 

* Lyell’s «Principles of Geology, 8vo cad vol in <p ndix 4 


The specific name» ‘ evlindrica and “ yhindracea” arc #0 nearly 
alike, that we fear there will still be confusion 





2665 ~—Siphonaria 3 





266) —Feruisac t Bulla 
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267 4.—Globuse Mulla 2070.—Adanson s Sormetus. 





9674.—Muokcl « (easturopte ra 


2671.—F ragile Bulle 





#672.— Belted Bulla. 
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2676.—Firola 
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9679,—-Obelisk Trechus 


Vou. I. 





9676,—Carinaria 





¢%5 —Mediterranean Carinaria. 
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2683 —Variegated Solarium 





2082 —Variezated Solanum 





2661 Perspective Solarium. 
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and, consequently, the desirableness that persons 
who have the opportunity should make coloured 
drawings from the living animals, as @ means of 
giving a correct idea of the form and tints of these 
mollusks, before contracted and discoloured by the 
alcohol in which they are generally preserved 


ORDER ITETEROPODA. 


Tux mollusks of this order are distinguished by the 
structure of the foot which imstead of forming a 
honvontal disc is Compressed 50 a6 to constitute a 
vertical mascular paddle, scrving as a fin At tlre 
edge of this in many species is edilitition in thre 
form of a hollowed cone, representing (he disc aim 
other ordais The branchia which are plome lke 
tufts, alc situated on the hinder put of the back, 
duceted forwards, and imme bately belund them 
are the heart, the hver and other viscera Lhe body 
is gelatinous and transparent with a mus uduoan 
vestment, Gongated and genailly tammimiting in 
acompresscd tall The mouth a furnished with a 
SauEciilal tubc, and a tonzue armed with niniute 
hooks Inswimming th body ws gener uly reversed, 
the paddlc-lihe foot being uppermost, the bach 
downwaids 

These animals are capable of distending then 
body by filling at with water, in a manner not very 
Ce uly ascertamed 

Cuvier observes that Forskhal comprehended all 
the species under the genus Ptcrotrachey which: ts 


now greatly subdivided 
9675 - Law Mipirennyny wn Carin ania 


(Curimana Meddtaraua) In this genus the 
branchiw, the heat the diver, ind other orgiuns 
appear asal distinc! from the srener ul mass of the 
body, and are protected by a delcite shall some 
what resembling that of the Piper Nouutilus (Atzo 
nauta), sccn In our figuie as ievciscd, the buck 
beng downwards 

"Whis shell is no protection to the body gener ily 
being too small for the reception of the anna 
The general form of the smim ows subcylindieal 
and Glongated  Jhe whole ma sis trinsparcnt and 
doticd with elevited points dhe tuba furnished 
above (or below, as the animal flows with a sort 
of tin, which parforms the put of vrudder 

‘Lhe toot as arcddish thine compressed and fin 
hike paddk bewutitully reticutated by muscular 
hbescrossing cach other and fumished with et sort 
of sucker by means of which at cannot be doubted 
that the mollusk ws cuibled to adhere fo rocks of 
stones, thus mootng itself whilst reposing ut the 
bottom of the sca 

The mouth oa retractile muscular tube fin 
mshed with aw rasp like tongue and the couse of 
the casophagus stomich and alimentiry canal os 
easily scon through the thamspucnt parictes of the 
bod 

Ref ming to Tig 2675, a shows the situation of 
the osophageal ginghon 0 the eye oc, the head 
d,the retractile tube of fhe mouth o« the tenta 
culum, J, the digestive tube og the shell con 
taming the org ins of respiration, Xe, h the poste 
rior or rudder fin oa, the ventral fin, A, the sacka 
of the vential fin 27, the nerves 

The present species of Cuimana is vnitive of the 
Mediterranean and specunons have been tabenan 
the Indian Ocean hence at would ippeu to be 
very widely spreed Phere ae however othars as 
C Cymbium © frumlis XQ, all natives of warm 
latitudes Jag 2676 coped trom the Pconogr aplie 
of Cuvier s * Annunal kingdom, represents Cannan 
with whe back uppermost Ttas there denommiited 
C Cyn ium, butin all probability it ws GC Med 


terranea 
2677 ~ Penons ATrAnta 


(Atlanta Pesonu) Porous Atlintt ts a minute 
mollusk as transparent as crystal with a most deh 
eate shell spirally rolled on itself, and not unhke on 
ammoute iy form, inhabiting the Indiin seus 
Refenmny to tig 2677, areproscats this mollusk of 
the natural size Mo Lamanon thought that in this 
mollusk he had discovered the onginal of the fossil 
ammonites( Voy ie de Ta Peytousc,” iv p dt pl 
63), but im this view he was decidedly mistaken 
as it is incontestably proved that those fossil shells 
belonged to ce phalopodous mollusks 


2078 — “lau Firova 


(Fwola Frederwi) Wrxcepting that there 1s no 
shell, the Turola closcly approaches to Canmana 

the mouth 13 siturted at the extremity of a long 
proboseis, and at the end of the tail a long jointed 
thread 18 often to be observed, the nature of which, 
says Cuvier, 13 not ascertaincd — Forskal considered 
it a distinet parasitic animal = Lhe Firola are com- 
mon in the seas of the waim or temperate latitudes, 
and are remarkable for their exticme transparency, 
which is often interrupted by golden spots. ° 
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| simply comeal shells 
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which renders them h:able to 


hieacy, 
From their delicacy perfeat 


mutilation, it is not very easy to procure 


quently the determination of the species 16 not al- 
ways practicable. 

1om the genus Firola Lesueur separates two 
others, Liroloida and Sagitella, but upon very 
trifling grounds 


ORDIR PLCTINIBRANCHTATA. 


Jury) Poctimbrenchrita form the most extensive di- 
vision by fat of the Gastropodous mollusks com 
prchending almost all spual univilves, and many 
Ihe brinchia consist of 
numerous caves or staps ranged in parallel order 
Jihe the fecth of a comb and are affachcd im one, 
two or thiec dines according to the genera, on the 
cauling of the pulm uary cavity, which occupies the 
last whorl of the shell, and opens between the cdge 
of the muntl and the body A great diffrence 
Oxss between the Pectimbranchiite in the pre- 
sence or abscnce of a tube foumcd by tv prolongation 
of the edge ot the pulmonuy cavity of the left 
side and which Cmcrses through a canil or notch 
in the shell, moder to enuble the inimmal to earry 
on aqtitic resphaition whale shrouded in its domi- 
aie There as another poimt of dintinction between 
these mollusks viz that sume ue destitute of an 
operculum for Closing the mouth of the shell, and 
moreover they vary andthe finges and other append- 
ues of the head and body — In all, however, there 
are twotcnticles and fwoeyes, supported sometimes 
on peculbu peduncles Lhe mouth is trumpet 
shaped more or loss produced and turmished wath 
rtonzue umed with minute hooks and so totmme 
viasp capuble, byrepe uted working of prorcing the 
hardest bodies 

Ihe Pectimbrain hiata are rinzed into many fa 
males according to the form of them shells, which 
ippearfo hive a Constant relationship to that of the 
animals themsclyes 


Lamiy TROCHIDAL 


Ihe mollusls of this fumily, according to Caviar 
wie distinguished by the shell having in entire apa- 
fine without notch or canal fora mantle siphon on 
pulmonuyt tbe, the animus bemeye destitute of such 
siphon ound by the possession of an operculum, on 
some oranain teu of i 


2079 Lan Ontrisn Trocatrs 


(Lrochus obeliscus) The genus Trochus 1s cha- 
rictetiy do by ashell of which the auular aperture 
approiches itits ovtermal border mure or loss to the 
totality of wqiuiddangulu figure and is on an ob- 
lique plane with retaience to the uxis of the shell, 
becuse that part of the border neat the spe ad 
vincesmere than feast | dhe greater number of 
these antraus have thiee filaments on Cuchi side of 
the mantle or at de ust some ippendiwes at the sides 
of the foot The specs are very numerous they 
uc mitine wd feed upon plants them range is 
very extensive few seas being wathout some af 
them Thy are tound at vitious depths, from the 
suifice to forty five futhoms, creeping on rocks 
sandy beds masses of serwecd &c&  M Deshaycs 
chum dates uv hundicd and thice existing species, 
but thisas under the math 

Ihe Tiochus of ciscus is a native of the Indian 
seus at wos found Ly MVE Quoy ind Gaimard at 
longue Lhe shell wo comco pyrimidil coloured 
with ereen and white the whois ue more or loss 
fubcrculate nodose ol hyucly furrowed across — the 
lower surtice is planulite The mollusk bas stout 
short tenticles the cyes uc on luse pomted pedi- 
cles the muzzle as wide witha blich bind near 
ite border, the head as dotted with greenish, the 
foot is yellow below and thickly sprinkled above 
with dusky brosn | dhe cd,ze of the mantle is va- 
nerited with brown and jrecamsh, the frinpes of 
the foot are white 

Refaring to Fiz 2679, a shows the antenor part 
of the mollusk ind a portion of the operculum, 
which is vistble af the lowcr part of the figure, bts 
the oparculum removed to show its structure 


2680 Tus Iwas rRiar LRrocuus 


(Lrochus anpoartaliy) ‘This is a very rare species, 
int has intherto been found only at New /caland 
Quoy and Gumaud never obtancd more than one 
living specimen of small size, which was found in 
the Passe des Fiangais, Jasmans Bay. The shell 
was covered with calcarcous incrustations and ma- 
ring plants, indicating the indolent habits of the 
animal 

Lhe shell 18 orbiculaily conical, the apex obtuse , 
the whorls turgidly convex, squamoso-radiate at the 
margin Colour above violet brown, white below. 
In the mollusk the muzzle 1s elongated in the form 
of a proboscis, the tentacles are short, the ocular 
peduncles stout and obtuse. The operculum s oval, 





smooth, and whitish. 













presents the anterior 
above; 6, the inside o 
side of the same. 


2681.—Tax Persrecrive SoLanruy 


Solanum perspectwum) _‘Trochus _ perspectivys 

inn =The genus Solarium 1s distinguished by the 
spire of the cone being very wide , the base present 
an extensive umbilicus, in which the eye may follow 
the inncr border of all the whorls, marked with a 
crenulated cordon 

The specics includcd in this genus have been 
found in the scas of warmer latituden They occup 
respectively inthe Mediterranean, the Indian Ocean 
in the South Scas, off the coasts of Tranquebar and 
thone of New Holland Most appear to be littoral 
in than habits, hecping near the shore, on banks op 
rocks covered with maine vegetation Upwards 
of twelve specics are ecorded 

In Soluuum = peispectivum the spell is orticy. 
larly conoid, longitudinally stuated y« lowish white 
with aiticulated belts of white and brown near the 
sutuics the notches of the umbilicus are smal] 

the mollusk has a large foot widcned in front 
with a very stronzly developed marginal furrow. 
The head presents a aut cscutchcon the tentacles 
arc shoit ind stout, at their base fire placed the 
cycs on short peduncles — The operculum 1s large 
oval and membranous Refennng to hig 2681, a 
repicscnts the front view of the shall, 4, the shel] 
as seen from bclow, ¢ the operculum, qd, the an. 
{enor put of the animal 


Ret 6 Fat 


n fron 
the. operculum ; e, the cit: 


26082 —IL au VAnINGATED SOLARIUM 


(Selarim tarugatum) This species, of which 
specaimcus were procured by MM Quoy and 
Gammaid in Cuteret Harbour, New heland, is of 
small sive, with an orbiculate convex shell trang 
verscly sulcated Jongitudimally stuated vaneg ited 
with white and bay The umbilicus 1s patulous and 
crenuated 

This mollusk 1s remarkable for an operculum of 
most singular form, which at ecarics vt ihe Poste rior 
part of the body and which ditias fiom that of all 
other species Previously to the discovery by MM 
Quoy and Gumanrd, with aspect to the mollusk to 
Which at belonged at had becn known to conchoto 
fists by the acount of M de Roissy, but all wis 
unceitunty as to the species to which it was to be 
leferred = It 18 a Jong solid calcarco membranous 
cone, caitying membirinous Jamelia spirally 
throughout its length The anterspaccs appear as 
uMoabinded It docs not enter completely into the 
shell but well fills the apeituse At lig 2683, 4 
represcnts the animal and shell of Solanam van 
gaitum togetha with the operculum seen trom be- 
low b the opaculum removed 

[he fossil tiochi and Solana are very numei 
ous and as we hive unfortunately so little to say 
of the habits and manners of the recent species, it 
my not be amiss to enter into the distubution of 
the fossil species as recorded by different geologists, 
towh mthe study of conchology 1s of the Inghest 
importance We shall take Tiochus and Solanum 
scpu itely 

liochus —M de Blainville states that Lamarck 
enumaates nine fossil species, and Defiance filty- 
six, cleven of which the last mentioned zoologist 
considers as inilozous six are from Italy, and 
thuty-cight from Giugnon 

Mr G B Sowerby obscrves that the fossil spe- 
cies, Which aie rather numerous belong to the 
newer formiufions such as the crag, the caleaire 
giossier, and the gicen sand they are also, he 
adds found in the Tondon clay, and he remarks 
that he his reason to bcjieve that some species oc- 
cur so lov down as the has 

The number of tossil species of Lrochus recorded 
by M Deshaycs m_ his tables is seventy (tertiary), 
and of these ‘liochi magus, fagus, cingulatus, ag- 
glutinans, Adansoni conulus, cineranus, cont- 
Jondcs, Maton, 717ypbinus, strigosus and obliqua- 
tus are given as species found both living and tossi! 
(tertiary) brochus cre nulatus is noted among those 
species which ate found in more than one tertiary 
formation but does not occur in the living and fos- 
sil list Mr Lyell however, under the head of 
* Fossil Shells, collected by him in Ischia, and named 
by M Dceshaycs, mentions ‘lrochus crenulatus w 
one of four shells sent to him trom Ischia all of re- 
cent species Mr Jycil enumerates also, among 
the fossrl shells from the western borders of the 
Red Sea, collected by Mr James Barton, and 
communicated by Mr G B, Greenough, ‘Tho- 
chi maculatus, virgatus, and mauritianus, a] de 
seribed as recent by Lamarck, Among the fossil 
shells collected by him at Sienna, he notices Tro 
chus fermonn, and a new species, with its colour. 
(‘ pameiples of Geology.’) 

That Trochus occurs below the chalk appears 
trom Dr. Fitton’s valuable list, where Trochus Sedg- 
wickil 1s recorded both from the upper greens 





eee and from the Oxford oolite in 
of or aang aother ncertain species from the 
Doi ed locality. Seé this list for localities 


rjeurotomaria. (‘Strata between the Chalk and 


( iord Oolite.’) 

ee is it wanting in the Silurian rocks, where Mr. 
Murchison records the tae of the genus in the 
uid red sandetone (middle and lower beds only), in 
the upper Ludlow rock, and (with a ?) in the Cara- 
doc sandstone, In the saine elaborate work Pleu- 
rotomaria 18 noted from the lower Ludlow rock and 
trom the Caradoc sandstone C Silurian System.’) 

Solarum.—M. de Blainville observes that 
Lamatck records eight fossil species, and Defiance 
geventeen, some of which are subanalogues trom 
the caleaire grossier. M. de Blainvitle also notes 
the fossil Solanum magnum (Maclunte trom Noth 
America, and adds that Defiance enumerates enzht 
species ol Euomphalus (fossil) 

Mr. G. B Sowerby obseives that a few fossil spe- 
cies oecur In the tertiary beds , and that there are 
some fosals belonging to the lower beds of oolitie 
formation, and even as low as the mountain lime- 
atone, which resemble them very nearly’ these, he 
adds, form the genus Cirus of some authors, and 
do not appear to him to possess any characters by 
which they may be generically distinguished fiom 
the Trochi, Turbines, o1 Solana. 

M. Deshayes, in his tables, makes sixteen the 
number of toss! Solana (tertiary), and names So 
Jana vaniegatum, earocollatum, and pseudo-pcrspec- 
tivum as species found both hving and fossil (ter- 

ry). 
ie hst of Red Sea shells above referred to So- 
Janum perspectivum appeals. 

That the genus occur below the chalk 18 evident 
{rom Di. Fitton s List, also above refered to, where 
three species nie recorded trom the upper gieen- 
rand, the gault, and Blackdown. Ciurus is also 
noted fiom the upper green-sand of Dorset. 

Solarium does not appear amongst the fossils at 
the Silunan rocks, but no less than nine specics of 
Euomphalus are recorded in Mr. Murchison’s tables, 
vomng respectively from the Aymestry limestone, 
the Lower Ludlow 1ock, the Wenlock Jimestone, the 
Wenlock shale, the Caradoc sandstone, and the 
Llandeilo flags. 

These works are only quoted as examples out of 
many fossil lists which should be erammed by the 
atudent. 

Here may be best noticed the Rotella mana ({rom 
the Claiborne beds, Alabama, tertiary) of Mr Lea, 
who observes that he is not aware that the genus 
Rotella has before been observed im a fossi) state 
in America or in Europe, and reters to the tables of 
M Deshayes, who gives fom recent species, but 
none fossil, (¢ C ontarbutions to Geology. ) 


Family TURBINID-%. 


In ths family, according to Cuvier, are compre- 
hended all the species with the shell completely 
and regularly turbinated, and with the mouth en- 
tirely enculat. ‘The subdivisiows o1 sublamilies are 
numerous, 

The species included in the genus Turbo, Les 
Sabots of the Fiench, are deseribed by the same 
author as having the shell sound o1 oval, thich, and 
with the mouth compo. on the side of the spre 
by the penultimate whorl, The mollush has two 
long tentacles, with the eyes earned on peduneles 
at ther external base, on the sides of the foot 
there ae membranous wings oF expansions, which 
are sometimes sunple, sometimes fringed, sometimes 
furmshed with one or two filaments — If 1s to some 
of these species that those thick, solid, culcareaus 
opercula belong, which are remathable in collec- 
tions, and which were formerly employed in medi- 
cine under the name of Ungus adorafus, Some 
apecies, he adds, are umbuilicated (Meleagiis, Montt ), 
and others not umbilicated (Turbo, brian 

M. de Blainville, am reference to the Turbinidee 
(genus Turbo of Linnwus), gives the following gene- 
tal characters ‘— 

Animal shghtly vanable, rather, however, with 
reference to the form and propoition of certain ex- 
ternal parts than to the totality of its orgamzation, 
. bearing a gieat resemblance to that ol 4 Tio- 
ehus. 

Shell equally vanable in its general form, but 
With the aperture always neaily circular and com- 
pletely closed by a calcareous or horny operculum , 
the spiral whorls are few, and the apex 1s sub- 
lateral. “Vi. de Blamville in further observations 
remarks, that in reality there is ver Y little distinetion 
between this family and the Trocludw, and thaf, in 
fact, the Lainnman genus Trochus iy fused by in- 
sensible gradations into the Linnwan genus Turbo , 
and he adds, that it is only with a view of making 
the conchological system of Linnwus accord with 
that of modern authors that he has established the 
Present family. 

With respect to the habits and manners of the 
sae it would appear that they frequent sub- 
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marine banks covered with sea-weeds, and are all 
phytophagous, or vegetable feeders; a lew are 
natives of fresh waters, and a limited number respire 
air. With respect to the restricted genus Turbo of 
modern naturalsts, M. de Blainville thus charac- 
tenes if :— 

Animal nearly resembling that of the Tiochi, the 
sides of the body are frequently ornamented with 
tentacular appendages varying in form and number, 
The head as prolonged intu a proboscis, the ten- 
tacles are slender and setaceous, the eyes often 
subpeduneulate, the mouth 15 without a labial 
tooth, but provided with a very long lingual mband 
rolled spnally and contained ino the abdominal 
cavity, there isa transverse furrow at the anterior 
border of the foot, two bancinal pectinations, 
shell thick, nacreons, internally depressed, comceal 
or subturnecuiate, sometimes umbiheated, and some 
times shghtly carinated on its 
aperture cneular or shehtly depressed, the opei- 
ciulum iw cale ie ous or horny, and in the latter case 
the spre is visible on the outer side, but in the 
calcareous operctida the spre is visible on the 
internal side. M. de Blainville divides the genns 
Turbo info fen secfions for the stke of convemence 

With regad to the intemal anatomy of the 
mollusks of the genus Turbo, MM Quoy and 
Gannard have entaed fully into details, which it 
would be here out of place to follow  Sce the 
atlas of the Astrolabe (Zovlogie, pl 09, f 10) 


O84 —THe Marsrip Turno 


(Tibo marmoatusy) This tage and beautiful 
shell is well known to conchologists, and is a native 
of the Indianseas Living speaqmens were broucht 
to the Astrolabe af Aboyna, by the Malays, but 
MM. Quoy and Gummd wore unable to obtain any 
account of the habits of the animal It would 
appear that the mollusk is uscd as food by the 
natives of Wagiou, and those voyagers offen found 
the empty shells of this turbo upon the heaps of 
other molluscous shells fiom winch the inhabitants 
derive a gieat portion of ther subsistence 

The shell 18 subovate, very ventricose, lmiperforate, 
smooth, of a green colom, moirbled ov sublascrated 
with green and white, the last whorl ts transversely 
nodulous in a tiple sercs, the uppar nodules the 
luagest, the ip at the base is flattened into a short 
subrefleeted process the mouth silvery ‘This 
shell, when deprived of its extan il dayer, extiubits a 
sivery, midescent, and very beautitul nacre The 
operculum as white extcrmally, chestnut internally 

Retening to Fig 26084. a represents 4 bach view 
of the shell, 6, a view of the shell, presenting the 
mouth, with the operculum in situ, ¢, the inside of 
the operculum 


2685 —THr Twistrp Turno 


(Tinbo torquatus) —Thisas a large shell, orbiculate- 
convex, broadly and dec ply umbilicated, transversely 
sulcated, substuated with close set longitudinal 
lamella, of a green grey colour Phe spre is blunt 
atthe apex, Phe shell when deprived of its: first 
layer 1s beautifully nacreous 

According to MM Quoy and Gaimad the foot 
of the mollusk offen assumes a quadiiateral form, 
but at can elongate itself into atiompet shape — It 
1s yellow below, dotted with reddish brown on the 
lateral parts. 

Tins species inhabits king Gearge’s Sound, but 
few living specimens were found by the French 
voyarers 

Retening to Fig 2685, @ represents the shell 
with the ammmal seen from below, the foot assuming 
a quadniateral form, 6, the anunil removed fiom 
the shell, with the foot trumpct-shaped, co, the 
outude of the operculum, d, the inside of the 
same. 

2686 —Coon’s Turno 


(Turbo Cookn) — The general form udges imbn- 
cations, and markings of this beautiind she i} are so 
well expressed by the firmres, as forcheve us from 
the necessity of enterng into a minufc descuiption, 
rather perplexing fiom the ferms employed by 
conchologists than conveying clear and precise 
ideas to the general reader It isin tact not very 
easy to express in words the details of a shell, 
though the eye at once sees them, nor do the 
compound words derived fiom the T ttn, as orbicu- 
late-convex, unbiicato squamous, and the ihe, serve 
except for the professed naturalist, and though we 
have oceasionally uscd such terms, we have at the 
same fime felt that to most they would convey but 
little antormation. One of the difficulties indeed 
under which the naturalist Jabows in his attempts 
to descuibe the fomm and structure of objects 
popularly, arises fiom the circumstance that the 
terms he uses are either not in common use, beng 
coined as It were to meet the necessifies of science, 
or 1f used are not so in the sense in which he 
employs them. In fact the student in zoology and 
botany has to fambhanze himself, as @ preliminary 
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sense, which, when once understood, he perceives 
to be definite and expressive, but which constitute 
as it weie a language per se, and to others destitute 
of meaning. With regard to shells we have gieatly 
felt this difficulty, and the moe so as, by way of 
relief to these dry and perhaps repulsive details, we 
can say so little of the habits and manneis of their 
mollusks On the contiary, quadiupeds, bitds, 
reptiles, and fishes, from the vanety of them mstinets 
and modes of Ive, fiom tha activity, then opera. 
tions, them change of place, and their extema 
structure, diverse for given ends, attord inex 
haustible matenals for descuptions replete with 
interest. Yet as the study of shells and their 
occupants of great imporfance signally so imdeed 
to the geologist, who at every step has to determine 
the affinity cl extinct fossil species to those now 
existing, to trace the gradual approach ot forms 
long passed away, though successive periods, to 
those now tenanting the waters of our globe, ana 
in thereby enibkd to amass a fund of matertals, 
giving him the power of determining the difference 
or agreement of stiata in various parts of the globe, 
and then respective ages, ‘lo the anatomist again 
the molluscous oc cup ints of these external sheletons, 
as they may be considesed, offer a boundless held 
of investuzation, and present him with examples of 
wonderful and interesting organization, Hence i 
the term Conchology almost abandoned, and the term 
Malacology (zadaaos, solf in allusion to the mol. 
Jushs and Aoyes gencrally adopted in ifs room. 

“The shell-collectar af founcr days,” says an 
clognent writer, ‘lookcd upon lis diawers, it they 
weote dich in tare species or varieties, as containing 
an assemblage of gems, and indeed the enormous 
prices given for fine and searce shells, jomed with 
the surpassing beauty of the objects themselves, 
almost justified the view which the possessor took 
of Ins cabinet of treasures, They were to nm 
really ‘Les D lees des Yeux et de PEsprit, * and 
the energetic zeal with which he collected and the 
sacnifices that he made to procure a hne and perfect 
Many-nbbed Haip, a Glona Mans, or Cedo Nulh, 
among the cones, an Awora or Orange-Cowry, & 
Volufa auhca or Voluta Junoma, &¢, were only 
comparable to the extravagauces of those visited by 
the fulip mana when it was at its height. But 
though they were the delight of lis eyes, they were 
In tune cascs out of ton, little more to the owner of 
them they were mae tunkets on which he looked 
dotingly without hnowing, and scarcely wishing to 
know, the organization of the animal whose skeleton 
only was before him This mnocent trifling cme 
at last to be viewed in its true light by some 
collectors worthy of better employment, who put off 
childish things and went decpur into the subject. 
Listar, Adanson, 'ainneus, Poli, Cuvier, Pamarick, 
De Blainville, and others gave dignity to this de- 

artment of zoology, and gradually ransed the 
science toltspropa: rank , whilst the Comparatively 
impeushable native of the covering of the testaceous 
mollusks became, in the hands of such men as 
Wilham Smith and his followers among the most 
valuable records by whien the stratification of the 
eaith’s crust Could be demonstrated and ts geological 
history deciphered ” 

But we must return from this digression to the 
species of Lurbo betore us 

Lhe ‘lLurbo Cookn was found by MM Quoy and 
Gamaid in gieat numbers m Tasmans Bay, New 
Zealand, in the Bight of the Astiolabe (Anse de 
] Astrolabe), and on the reefs of the Passe des 
Frangais These scientific explorers observe, that 
we may Judge of ats smal) degice of Jocomc tion 
from the duty imciustation, su dificult to be removed, 
with which the shell as covered, It grows to a con- 
siderable size 

A common form of the Turbidinew with which 
all are familiar, 1s the ordinary petminkle, Le 
Vornean of the French (Littouna vidgans, Féruss.), 
Turbo hittoreus, Linn Ihiy species abounds in 
rochy places in our reas, and 15 used as food, but 1s 
nut very digestible, and has been known to occasion 
dangaous disorders According to Pennant the 
Swedish peasants beheve that when these shells 
creep figh up the rocks, they indteate @ storm trom 
the south Linngwus quotes Stroem, the Norwegian, 
for a different augury, when it ascends the strand 
it indicates an approaching Jand-wind, and a calm 
inshore. A species In the hotter seas, Littomna 
pulchra, has boon found on mangrove-trees fourteen 
jeet above the watci, and has been kept alive with- 
out water for ix months, Another genus belonging. 
according to the opinion of MM. Quoy and Gaunaid, 
to the present family, and indeed closely related to 
Turbo, is Phasianella. 

[he shells of the mollusks of this genus, once 80 
rare, began, as these naturalists observe, to be of 
less value in consequence of Baudin’s voyage ; and 


© The French title of Knorr's celebrated work 1n German ané 
French. The German title is ‘Vorgnugen der Augen und ave 
Gemuths,’ 4te., Nuremberg, 1707, 1764. 2E2 
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2664 — Marbled Turbo, 
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3687.—Balimoid Phasianelie, 
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2688 — Roseate Turritella 2604,.—Neritina, 





2690 —Common False Wentletrap 
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9692 —Polished Nerita 


(sic 
Cae 
“ »¥ 
Roere eee 

bee, 
peme) SL 


\ = aia amet ia 
peas eT 112 sie 
e ~ _ we , ‘ 





2689 —Awl shaped ‘Lurritella, 





2695 —-Elliptical Navicella, 





2691 —Royal Staircase Wentletrap 
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that of the Astrolabe hax rendered them common. 
The: place probably most frequentec by them 1, 
according to these zoologits, Port Western in 
Bass’s Strat. They cover the sandy beaches of 
this vast tract. Each tide carnes these mollusks to 
the shore, where they hve high and dry for some 
hours, and endeavour to withdraw themselves tiom 
the heat of the sun by hiding under the fuc. 
Under such shelter they congregate so numerously 
that seventy os wore Jound under one of these 
plants. 

The Phoanclla, observe the same soologists, are 
This polish and, stil more, the 
mevent them fiom being 
covercd with Serpula, Flustia, and otha: parasites 
which enciust sluggish shelly | Pheu agitation, 
howe vel, makes it difhcult for them to preserve the 
contour of then aperture padlect for itas vary fread 
In milhons of individuals MM Quoy and Ganmard 
always found the Jip trenchant, never thick or with 

border. 

: The species appeared to them very diffic ult to 
charactense, both with regard to the anmal and 
the shell The last especially presents 50° much 
diversity of colow, and sometimes of form, that one 
may be dec eived, and advance simple varicties to 
the rank of species MVE Quoy and Gaimatd saw 
some of these shells, which wore brown and gree nish 
during life, become sed after death by the solar 
action, &ce 

The most common tint of these mollusks 1s stated 
by them to be biown dotted with greenish This 
colow is proper to thase whose shells are nearly of 
asimilar hue, whilst those which approach white o1 
are spechicd with sed have the anual of a grass- 
gieen. 

These are lively active animals, and voracious 
withal, for they were taken aim onets baited with 
flesh Jet down info the sca | Then foot, endowed 
with gieat mobility, ws elongated ihe a proboscis 
ifs wieat pec uhiuuity is its faculty of moving in two 
porflons as if wore, that ys to say, ench of ats 
nides advances separately and successively , and a 
longitudinal gutter may be perecived on its lower 
suiface 

On the consts of New Tolland, the Phasianelle 
found at King Georges Sound ave larga: and less 
numeious than at Port Western They are fewan 
number on the coasts of Van Diemen’s Land — The 
operculum 14 always calcareous 


2087) ‘Tue Burimow Pirvsrinerra. 


(Phasianclla bulonoits) The shell of this species 
as oblong con, smooth, pale yellow, transvcicly 
banded ; the bands flequent and diverscly varieg ited 
and spotted , spue acute at the apes 

The animals are generdly of a fine green nearly 
throughout = One will have more white dots on the 
foot, and another a violet or reddish spot on the 
Jateral tunges of the foot, a thud will have this» 
organ yellowsh and shahtly fringed upon the 
borders ss Inall the tentacles are slender and long, 
the ocular peduncles stout and button shaped the 
palmettes Jacumatcd = The muzzle, which is clon- 
gated a little in the form of a probosers not refi ic- 
tile, can also modify itsell into the shape of a 
rounded scuteheon (€eusson) — The tinges of the 
sides of the feet are very finely lnciniated, and 
sometimes pow brown ramifications of vessels , 
they cary thice greemsh filaments on each side. 

he operculum ois oval, calcarcous, shghtly 

eonvex, white, and covercd for a portion of its 
contour by a flashy lamina of the foot which sup- 
ports if 

The Phasianella bulimoides is very common at 
Port Western, and larger at King Goorge’s Sound 
MM. Qvoy and Gamand observe, that) Lamarch 
indicates it as coming from New Zealand , this, they 
remark, 1s possible, but they never found any traces 
of Phasianelle (here. 

Rufeving to fag 2687, a represents the animal 
and shell scen fiom below , 6, the same seen fiom 
above, c, the shell, d, the operculum, 


always sinooth 
continua) movements, 


2688 —Tian Roswate TurRIte1 a 


(Lrantdla rosea) In the genus Tunitclla, to 
whieh different positions have been assigned by 
various naturalists, the shall as tureulated, pointed, 
and generally strated im the Jongitudinat dhection 
of the whoils of the spre, which are numerous — the 
aperture is rounded and entite. 

The Roseate Tiniitcla has the whorls almost 
smooth and ww of a roscate tint, whieh changes to 
brownish or dull reddish after the death of the 
mollusk The aninal has the muzzle elongated 
into a proboscis, the tentacls are mederately long 
and slender, carrying sessile eyes very near their 
base: the colour 1s brown dotted with black; the 
mantle has its margin iringed and spnnkled with 
whitish lunulate marks. ‘The operculum 1s delicate, 
round, and multispiral. 

This species was found in great numbers by MM. 


Quoy and Gaimard in the Bight of the Astrolabe, |' which are found on Jand are carried there by Paguri 
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New Zealand, at the depth of several fathoms. 
They are timid animals, seldom protruding fiom 
their shells. Length nearly three inches: a repre- 
sents the shel] and animal; 0b, the operculum. 


2689 —Tux Awi-sHaPep TURRITELLA 


(Jurritella terebra). This species is fou.d in the 
Afiican and Indian Seas. the whorls are sulcated ; 
the colour reddish. 

Both living and fossil species of Turntella are 
very numerous of the former M. Deshayes found 
twenty four species, and of the latter, in tertiary 
pirita, forty-five species, 

Turritdla, howcvei, oceuts in ancient formations, 
both antenor and posteunor to the chalk Bee 
Ir Fitton’s *Stratigraphical Table.’ In this five 
species are recorded, ranging from the upper grecn- 
sand to the Oxford oohte inclusive. Four species 
we described by M: Murchison as occurring in the 
middle and lower beds of the old red sandstone 
(Silurian rocks) and the lower Ludlow rock 


2090 Tus Common Farse WintirktTraP 


(Sealarue communis) The situation of the genus 
Sealtna has been vaued by difterent naturalists 
according to then rcspective vicws Cuvier places 
it near Tonitella The shell is subtummculate, with 
the whorls more or less close, and furnished with 
clhevated longitudinaliibs ‘The operculum ihorny, 
At least cighty distinct species are known, they are 
deepsea shells, ranging fiom seven to thuteen 
fathoms in sandy mud — A section commonly called 
‘Tine Wontletraps are found in the seas of warm 
climates, but many of the False Wentletraps, as the 
other scetion is called, occur in the European seas 
and on our own coast, Ol these the Scalara com- 
munis is an example = The mbsin this species are 
rathar thick, smooth, and suboblique | The general 
tintas whitish oF pale fulvous, but a large vanety 
oceurs of a rosy violaceous tinge, with purple spottcd 
nbs arcprescents the front view of the shell, 6, the 
back view, c, the ope:culum , d, the animal with 
its shell. 
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2691 —TurF Roya SiArrncAse WENILEIRAP 


(Scalaria pretiosn) —Aciona Sealaus, Leach, La 
vrue Scalata. ‘Lhis beautiful and lnghly valuable 
shell 15 a native of the Indian and Chinese seas — It 
1s comealin general form, umbilicated, and contorted 
into a loosespire The mbsare bold and apart ‘The 
rencial {int is pale yellow, with the nbs white The 
term pretiosa was given to this shell by Lamarck from 
the mieat price which a good specimen would bring 
in the market, especially when it excceded two 
inches im height Such a specuuen, we are assurcd, 
“has been sold in former days for 2400 livres, on 
100 lous! But those times are gone by , the shell 
no longer rare, and good spccimcns only tetch 
shillings where they once bought pounds A very 
fine example, however still commands a considei- 
able sum Thatin Mi Bullock’s muscum, supposed 
to be the Jarzest known, brought 27/7 at his sale, 
and was in 1815 estimated at double that value ” 
aieprosents a fiont view, showing the mouth, 4, the 
back view, ¢e, a view to show the whorls are dis- 
connected. 

We may now proceed to a group of shells con- 
sisting of the genera Nerita, Navicella, and Natica, 
which, though they cannot, as.an eminent naturalist 
remaths, be said strictly to belong to the Tubimda, 
ate yet so far analogous to the forms which compose 
that family, that we may here bing them under 
notice ‘They form part of the family Nertde of 
Mi Gray. 

With tespect to the genus Nenta of Linnans, 
Adanson appeats to have been the fist who made 
known the anmmal inhabiting the shall, and Cuvier 
afterwards gave an outline of it in his ‘ Anatome 
Compaife.’ In the ‘Zoology of the Uiame M de 
Blanville added to on information, and MM Quoy 
and Gaimaid, who brought home numerous ¢ pec- 
mens, give some interesting details in the ‘ Zoology 
of the Astiolabe ” 

They obseive that the Neuts are marie or fresh- 
water animals, a modification of habit which they 
think suffiaant for establishing a simple division 
between these mollusks, which Lamarck crroneously 
in their opmion separated into two genera—Nenita 
and Neritma, for their organization 13 entirely 
similar, Thus the Nernta, with a comparatively 
thick shell, which 3s very rarely furmished with an 
oe aie always found in the sea, and the 

eritinw of Lamarck, whose shell is more delicate 
and almost constantly covered with an epidermis, 
are always inhabitants of fresh water’ a single in- 
stance of one ol these Neritinw having wandered into 
the sea, they may, they say, perhaps have had to cite. 
The Nerits have a particular and distinctive appear- 
ance they pass a part of their life out of the water 
without ever removing to a distance from it. Those 
‘which haunt streams or marshes may adhere to the 
leaves of tiees, but without going on land. Those 


} 
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(Hermit crabs), or by some accident. Marine Neri, 
i are also seen at the mouth of nvers; and MM 
| Quoy and Gaimard remark that these are trans)- 
tions which nearly all the mollusks undergo with- 
out suffering saiaelh 
MM. Quoy and Gaimard state that they were 
sometimes astonished to see these animals upon 
the black rocks, exposed to all the action of an equa. 
torial sun without appearing to be affected by it 
They owe this taculty of enduring heat to the ‘cur. 
cumstance of having previously taken in some drops 
of water which sufficiently refiesh their brafchia, 
This store, or what is left ol at, they discharge when 
iy are litted from the 10ck 
he Nets are very widely spread in warm ¢))- 
males, They are gregarious, and many species me 
found grouped on the same rock Some Jove shi | 
tered nooks, others are exposed to the fury of the 
waves and, among those which haunt tresh waters 
pome hive in the deeps in the midst of the strongest 
currents, others, on the contrary, heep themselves 
in the shme of mashes = In thei idheiently aril 
movements their lips are constantly observed in 
mofion 

The animal has a large head, a little notched in 
front, with two rounded lobes on the sides. Th, 
apeiture of the mouth, which 18 subjacent to this 
port of hood, 18 wide and pleated. The tentacles 
are always very Jong, pointed, and soft, carrysng the 
eyes at thei base upon a pedicle © The toot ova) 
narrowed, a Iittle pointed behind, wide m front. 
with a maiginal furrow, and sometimes a depression, 
which gives it the appcatance of being shiglitly 
lobated. 

The edges of the mantle are fringed, 40 as to eo- 
respond with the internal furrows of the shell. There 
sno siphon The pulmonary cavity 1s proportion- 
ally very large, a single, Jong, tiangular, and 
pointed gill traverses if from left tought It as fice 
at its extremity. [ts lame lle appeared double to 
MM Quoy and Gaumad = The heart 1s simplc 


| ase backwards and to the left, ats ventuele em- 


naces the end of the intestinal loop, which has the 
appedalance of traversing It. 


2692 —THrE Porisurp Nerira 


(Nenita polita). This specics 15 distiibuted through 
neatly allthe hotter seas ‘Ibe shell 1s heavy, thich, 
and polished, and very finc ly striated longitudinally 
the spire is very retusc, the hp toothed It as man- 
bled with blended tints, and offen adorned with 
three red transverse bands, the animal 15 yellowish 
with dusky tentacles, 


2693 —THr Sr. Ascension Nera 


(Nera Ascension). The shell of this speeies 1s 
solid, transversely furrowed, and nbbed, with the lip 
loothed , the aperfine is white, the general colo 
of the shell velluniih grey with biown maths upon 
the parts in tehef The toot of the mollusk 1s yellow 
below, strated and thickly dotted with brown on 
the sides, as is also the head above , the tentacles 
are streaked with black, the meck asviolet The 
operculum 1s reddish brown and granulated, a little 
spur projects from its angle aw 1epicsents the shell 
and animal, 8, the operculum 


2694 —Tngz Neritina 


(Nevitina pulled) Nenta pulligera. The 
shell of this ficsh water mollusk 18 ovate and 
shehtly stnatcd, the outer lip is dilated and thin, 
the inne: hip toothed = The general colo ts chest- 
nut bhown the inner hip yellowish, the outer white 
within ‘Lhe operculum is gieen with black trans- 
verse bands ‘This species Was found by MM Quoy 
and Gaimard im the island of Guam, and _ also ef 
Vanihoio. They frequently observed on the trees 
dead shells of this species, with the spire always 
corroded, and inquire whether they had been brought 
there, or whether the animals had died after having 
ascended the trees They further state as a remath- 
able circumstance, that im numeious individuals 
they found in the liver a small knot of parasitic 
worms, some of which were an inch and a half or 
more in length, they were poimted at both ends 
hhe Jumbric: At Fig. 2694, @ repesents the shell 
and animal, 4, the operculum 


2695 —Tne Exvurtrica, NAVICELLA 


(Narecella eluptiia) The genus Navicella, except 
in the disposition of the operculum and in the mus- 
cular attachment of the animal to the shell, 
closely tesembles Nerita The operculum 18 
very singular, if 18 placed above the foot; ts 
form 1s somewhat quadiilateral, and is adherent 
throughout the extent of its Jower surtace ; 1n ifs 
natural situation it seems ag if contained im a sort of 
pouch between the foot and viscera, so that !t 
cannot, as M. de Blainville observes, really serve 
the ordinary purposes of an operculum. 

The shell 1s oval and elhptical, with a shght 
greenish brown epidermis, smooth, shinine, 40 
spotted with white and blue. 





aye aes 


The N celleg,” of which. ‘a limited number of 
species only is kHown, are’ fluviatile in their habits, 
and are natives of the Indian Archipelago. 

Referring to ‘Fig. 2695, a represents the animal 
in the shell, seen from below; 0 is the operculum, 
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2696.—-Tae BLaAcKeLiprep Natica 


(Natica melanostoma), The Naticwe are extensively _ 
spread in the warmer seas, and especially those . 
within the tropics; they are abundant also along | 


the coast of New Holland. , 

The present species was found by MM. Quoy and 
CGaimard, at the depth of several fathoms, near 
‘Torga and the Molucca Islands: other species were 
seen creeping near the shore on rocks and sca-weed, 
and have been taken at various depths, from the 
surface to that of forty fathoms, on muddy banks in 
wstuaries and tidal rivers, 

The shell of Natica melanostoma is thin, oval, 
convex, but depressed; the spire is slightly promi- 
nent; the coluur is white zoned with yellow ; lip 
blackish brown. The opereulum is membranous 
and of a deep chestnut. 


Referring to Fig. 2696, @ represents the shell 


with the animal seen from above ; 4, the anima) out 
of the shell; ¢, the operculum. 

We now turn to a group of fresh-water shells, 
constituting a family termed Peristomians in the 
system of Lamarck, containing the genera Valvata, 
Paludina, and Ampullaria, but which are referred 
by Cuvier to the Turbinid#. M. Deshayes indeed, 
commenting upon their organization, says, ‘It is 


evident that the genera which it (the Peristomian, 


family) contains closely approach to those of the 
family of the ‘Turbos ; it would therefore be proper to 
place the Peristomians in the neighbourhood of the 
Turbinaceans, and to arrange them near the fannly 
ofthe Neritaceans, which has certainly less direct 
affinities with the Turbo family.” Mr, Swainson 
regards these genera as forming, with some others, 
a subfamily of ‘Turbinide. 


9697, 2698.—TrHk VALVATA 


(Valvata piscinalis). In the genus Valvata the 
shell is discoid and umbilicated, with the whorls 
rounded and distinct; the aperture is circular, and 
the operculum horny. The mollusk has a distinet 
head, prolonged into a sort of widened proboscis ; 
the tentacles are long, with sessile eyes at the pos- 
terior side of their base. It would appear that the 
genus has hitherto been found only in Europe and 
America; about six species are known, 

The Valvata piscinalis inhabits the ponds and 
rivulets of the British islands and the adjacent con- 
tinent. Ji isa minute shell of elegant contour, 

At Fig. 2697, @ represents the animal and shell of 
the natural size; Db, magnified. 

At Fig. 2698, @ represents the shell of the natural 
size; band c, magnified in two views ; d, the oper- 
culum enlarged ; ¢, glutinous masses of eggs on a 
leat; f, a mass of egys enlarged. 


9699,—THe Minute PALUDINA 


(Paludina pervula). Vn the genus Paludina the 
shell is conoid, with the whorls of the spire rounded ; 
the aperture is oval ; the operculum horny. 

The mollusk is furnished with a proboseidiform 
mouth; the tentacles are conical, elongated, and 
contractile ; the foot oval, with a marginal furrow 
at its anterior part. 

The Paludinw have generally delicate shells; the 
form is extensively spread; and species have been 
found in Kurope, Asia, Africa, and Ameriva. The 
European are the inhabitants of temperate latitudes, 
M. Deshayes observes * that the greatest number of 
the species live in fresh waters, and that they are 
met with in a great number of Jocalities on the 
earth's surface. They appear nevertheless to be 
more common in the northern than in the southern 
hemisphere.” Some small species, he adds, live in 
brackish waters, where they are found in great 
abundance. 

The number of recent species given in the tables 
of M. Deshayes amounts to twenty-five ; and of these, 
three are also found to occur in a fossil state in ter- 
liary formations. Referring to Fig. 2699, @ repre- 
sents the animal and shell, in aside view, magnified ; 
b, a8 seen from above. 

2700,.—-Tue Vivirarous Parupina 

(Paludina’ vivipara). Uelix  vivipara, Linneeus. 
This species, which is abundant in the rivers and 
fresh waters of our island, as well as of the conti- 
nent, was regarded by Linneeus as a Helix, but 
Miiller withdrew it from that genus and united it to 

erita. This error was afterwards rectified by 
aamarck, who, aided by the anatomical researches 
Of Cuvier, established the present genus and as- 
assigned to it the proper situation. ‘The shell of this 
Species ig conoid, with rounded whorls, and dia- 
phanous; itis smooth and generally of a greenish 
Colour, with two or three purplish bands along the 
turn of the whorls, | 
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What is very singular in the history of this spe- 
ues - i it produces living young, clad in a deli- 
cate shell. 


In its habits it closely resembles Limnwa and | 


Planorbis. Fossil shells of this species occur in the 
Weald clay and Tilgate beds, as well as the lower 
divisions of the Hastings deposits (the Ashburnham 
beds). 

Referring to Fig. 2700, a represents the shell of 
an adult with young shells in it; 2, the operculum ; 
c, the young shel] before exclusion. 

We now proceed to the genus Ampullana, con- 
faining the apple shells of collectors. 

In this genus the shell is globular, ventricose, and 
umbilicated, furnished with an epidermis ; the spire 
is very short, and the Jast whorl larger than all the 
rest put tovether. 

The aperture is oval. The operculum is horny 
or shelly. The mollusk has a Jarge, sitield sonnel: 
delicate foot ; the head is flattened, and terminated 
anteriorly by two buecal tentacles; there are be- 
sides two very Jong tentacles supporting at their 
base the eyes raised on peduncles, There is a Jong 
respiratory tube or siphon, projecting fo a consi- 
derable distance, formed by the mantle, but im- 
pressing no furrow on the lip of the shell. The 
branchial cavity is very extensive, and the upper 
boundary is doubled so as to form a great aquilerous 
sac, Habits fuviatile. 

The Ampullana frequent the lakes and rivers of 
warm climates, Species of very large size have 
been found in Asia, Africa, and America, and espe- 
clally in the southern portion of the latter. Olivier 
states thaf one is found in Lake Marcotis in com- 
pany with marine shells. 

These fluviatile shells were arranged by Miiller 
in his genus Nerita; and Linniwus classed some 
under the genus Helix, 


2701.—-Tuk Douprrun AMPULLARIA 


(Ampullaria dubia). The animal is_ represented 
creeping: @is the operculum ; b, the right siphon ; 
e, the left siphon. 

The same species is represented at Fig. 2702, so 
as to show the Jower side of the foot; the animal 
appears in the act of ascending to breathe, and with 
the respiratory siphon protruded. a is the oper- 
culum; 6, the night siphon; ¢, the Jeft siphon. 


6yr 
24 


03.-—-THr Ram's Torn AMVPULLARIA 
(Ampullaria cornu arictis).  Ceratodes fasciatus, 
Guilding. aA represents the animal creeping; 4, 
the animal ina supine position; a, the operculum ; 
6, the neht siphon; c, the respiratory siphon; ¢, 
the head, tentacles, eyes af their base, and expan- 
slons at the side of the neck, 


979 ).—-Tin GroposE AMPULLARIA 


(Ampullaria globosa). This species is said by Mr. 
Swainson to be an inhabitant of the rivers of {India 
The shell is represented as having the mouth closed 
by the operculum, Jn this species the margin of the 
aperture is thick and grooved. * 

Ampullana have at various times been brought 
alive to Europe. An able naturalist informs us that 
the first, as if would seem, were sent to Paris, by 
M. Caillaud, from the Nile. We learn that that 
naturalist, during Ins voyage fo Meroe, collected 
several Egyptian mollusea, whieh he distributed 
generously among collectors, One correspondent 
had been anxious for the fluviatile mollusks found 
inthe Nile. The person employed to collect these, 
after having gathered a large quantify of river inol- 
lusca, among which were some living Ampullariee, 
put them all into a box of bran (son). This box 
was delayed on its road by the operation of the 
quarantine laws for four months, and, when it reached 
M. Cailaud, was in such a state, from the putre- 
faction of the greafer part of its animal contents, 
that he hastened to throw the whole into the water. 
To his no sinall surprise. he found,a few hours after, 
the greater part of the Ampuviaria@, whicn had been 
shut up with this mass of putrefaction, quietly 
creeping about upon the mud. Te gave many in- 
dividuals to M. Deshayes, who kept them alive trom 
four to five months. The latter zoologist remarks 
that, since that communication, Mr. Sowerby, in the 


‘ Zoological Journal,’ and M. Quoy, in the ‘ Zoology 


of the Astrolabe,’ have given the figures of many | 


other species of Ampullarue, several of which have 
been brought alive to Europe. We know of no 
other figures of Ampullariz in the * Zoological 
Journal’ than those Ulustrative of a paper by the 
Rev. Lansdowne Guilding. | 

On the 29th of October, 1833, Mr. Cuming, so 
well known for the great additions which he has 
contributed to our knowledge of the mollusca by 
his collections from the west, and who has since 
been employed in the same laudable pursuit in the 
east, to the great enrichment of this department of 
zoology, brought to Mr. Broderip a specimen of Am- 

ullaria globosa, expressing his opinion that it might 
be alive. Mr. Broderip immediately placed the speci- 
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men in a deep dish with some earth at the bottom, 
which was covered with New River water, anc 
set it before the fire. On the 29th the animal 
gave no sign; but on the 30th it came forth and 
soon showed tokens of vigorous life. Jt was afters 
wards removed into a glubular glass vase such as 
is used for gold and silver fish, with a good Jayer of 
earth at the bottom. The water and earth’ were 
changed -periodically, and the animal continued to 
live in apparently good health for many weeks. — Its 
death was probably occasioned by the difficulty of 
resisting the Jow temperature of the long cold 
winter myhts, where there were no st ves, in short 
nothing beyond the ordinary fires of a dwelling- 
house. ‘The specimen is now in the museun, of the 
Royal College of Surgeons. 

M. Deshayes proceeds fo observe that it: became 
an object of inquiry how aquatic animals, unable to 
respire except by means of a pectinated branchia, 
could remain alive so long out of the element ap- 
parently necessary to their existence. Nearly all 
the persons, he remarks, who occupied themselves 
with this phenomenon, thought that the animal on 
retiring into its shell carried with it a certain quan. 
tity of water, which could not escape owing to the 
retention of the operculum, which closes the aper- 
ture with great exactness. Others thought that the 
humid air carried upon the branchigss was sufficient 
fo keep up the respiratory action. * Wishing to 
know,” continues M. Deshayes, “ whether there were 
anything in the structure of the animal which could 
explain the singularity, we soon perceived that the 
‘avity was doubled, 


was placed backwards, above the origin of the brau- 
chik, Planged in the water, the animal has this 
pouch constantly filled with the ambient liqnid, 
and, on retinng inte ifs shell and shutting itself up 
under ifs operculum, this bag still remains filled 
with water, and thus furnishes the necessary mate. 
rkuls for the function of respiration.  Mverything 


—deads us to beheve thaf this is the only cause which 
permits the Ampullaria, pectinibranchiated aquatic 
-amimals, to remain a dong time out of the water 


without perishing, and this explains also how it hap- 


-pens that in cectain lakes which are annually dry 
| Ampullariae are always to be found, 
great heats approach and they plunge themselves 
‘nto the mud or sand, they preserve ino thetr bran. 


When the 


chial sacs the quantity of water necessary for (hem 
dunng the whole tine of droughe.” 

This, as a writer observes, is one of those beautiful 
provisions which meet the naturalist’ everywhere 
The tropical torrent and lake may yield to the dry 
season and burning sun, but the Ampullaria, seeure 
in the possession of his water-bag, can afford, like 
the game! in the desert, to wait till the rains fur» 
nish a fresh supply, and again fill the parched 
channel. 

With respect to fossil species of this genus, Mr, 
G. B. Sowerby stases that he is not certain of the 
existence of any; several, he adds, are mentioned 
by Lamarck, in the * Annales du: Muséum,’ among 
the fossil shells of the environs of Paris; others, 
which are thought to be genuine, are found in the 
London clay at Tordwell, and in the mixed stratum 
between the two fresh-water beds at) Headen Hill, 
in the Isle of Wight. M. Deshayes is of opinion 
that many fossil species, referred to Natica, ought 
to find a place in the genus Ampullaria. 

M. Deshayes goes on to state that up to the fime 
when he wrote (1848) there have hardly been found 
any fossil species of Ampullaria about which there 
isnot some deubt. ‘Those shells which he has re- 
tuned in the genus, from the character of the aper- 
ture and the small thichness of the shell, are, he 
says, vever met with except in manne formations, 
and one may always suspect that the animals which 
produced them were different from those of the 
Ampullana properly so called. As these species 
have the characters of Ampullania, and we have 
no means of ascertaining the analogy of the ani- 
mals, we are obliged to have recourse to the cha- 
racters of the shells and to determine from them 
alone. Buta little time since, he remarks, the be- 
lief was weneral that fossil Ampullaria belonged 
exclusively to the tertiary beds ; but it 18 now known 
that this genus vecurs through all the “ terrains de 
sédiment,” for Mr. Sowerby has recorded a fine spe- 
cies in the transition beds, and M. Deshayes says 
that he knows many others in the oolitic series, and 
even in the lower chalk, (Last edition of Lamarck.) 

The number of fossil species recorded by M. 
Deshayes in his tables is fourteen (terliary). In 
the iast edition of Lamarck the number is sixteen, 

The genus occurs in the list of the fossils of 
Lower Styria given by Professor Sedgwick and Mr. 
Murchison in their valuable paper ‘On the Struc- 
ture of the Eastern Alps’ (‘ Geol. Trans.,’ vol. iil, 
second series), and in Mr, Mantell’s ‘ Tabular 
Arrangement of the Organic Remains of the County 
of Sussex ‘Cibid.). 

In the last-mentioned catalogue Ampullaria pa- 
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9702. -Doubtful Ampullarta. 
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8703.—Ram'‘s-hern Ampuliaria, 


316 














2704.—Globose Ampullaria. 





2699.- 





'—Valvata. 





2700 —Vivipnrous Paludina, 





2701.—Doubtful Ampullaria. 





2775.—Goodhall’s False Spindle. 





8772.—Pearl Poached-Egg 





9773.——Pear-shaped Peached 





#774.—Gibbous Poached Egg. 











2776 —Common Weaver's Shuttle. 





2777 —Sulcated Planaxis 
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2778 —Sputted Subula 





2779.—Misan and Banded Tarebra. 





Trivia. 

T. Barcinenss, Gray; Cyp. Barcinensis, Konig, 
Barcelona; T. sphenculata, Cyp. Lam. ? Italy ; T. 
‘ acuticostata, Gray, Italy; T. pedieuloides, Gray, 
Italy ; T. porcellus, Grey. Crag? T. Bronni. Giay, 
Italy; T. solida, Gray; T. avellana, Sow., M. C., 
Suftolk Crag, which, Mr. Gray observes, appears to 
be an allied species; T. Duclosiana, Guay. 

Erato. 

E. ventricosa, Gray, Italy. 

Ovulum. 

QO, Lethesu (Leathesn ?), Sow, MC. 

M: Giay makes the whole number of species of 
Cypraidw, including the subgenera above indicated, 
and the fossil as well as the living species, one 
hundred and seventy-four Tf Cyp nivosa Brod,, 
1s to be considered as a well-established species dis- 
unct fiom Cyp Dama, ay Mr G. B. corey 

‘Zool, Journ,’ vol ive p 220) and others contend, 
the number will be one hundred and seventy-five, 
provided (° Broderipu, Gray, be not also a vanety 
of C, Dama, as Mr. Gray says it perhaps may be, 
To these ure to be added aight living species re- 
corded by Mr Gashkom, and one by Mr Reeve, in 
the ‘ Zoological Proceedings’ for 1835, as lutherto 
undescribed, and ( umbilicata, Sow, provided it 
be not a vanety of C a ae ws Mi Gray states 
it to be, but which Mi. Sowerby does not allow, 
considenmg it an established species more nearly 
allied to C. panthenna than C, Jigiis. 


Family BUCCINID 1 (WHELAS, 
HARVPSHELLS, &c.). 


This family, the Entomostomata of M. de Blainville, 
and neady the samé with the genus Buccium otf 
Linnwus, compichendas, says Cuvici, all the shells 
which have no told at the columella, but a notch, or 
a short inflected canal, towards the lett 

We may add fiom M de Blamnvaille that the shell 
189 vaniable in form, with the opening sometimes 
lane, sometimes small, wafhout any apparent canal, 
or with a short canal, curved upwards, and always 
more or lew deeply notehed antertorly The oper- 
eulum as horny, mal-shaped, or oval, with subcon- 
centue stra, and the sumuut a little marked and 
marginal, 

With respect to the mollusk jit 19 of a spiral form, 
with the foot shorter than the shell, and rounded im 
font. The mantle in front of the branchial cavity, 
with a long respuatory tube on siphon, always un- 
covered, which the animal uscs as an organ of pre- 
nension. ‘The head is fummished with two tentacles, 
which cary the eyes ona basal cnbhugement — The 
mouth i anued with a proboscis, without any labial 
tooth, but furnished with a tongue. The branchiwe 
two, inequal, and peetinated 

The genera of this family are numerous most 
wie maine, some, however, live at the mouths of 
livers, and a few are positively fluviatile 

The first genus which we may notice 1s Planaxis 
The shells stout, comical, and tlansversely furrowed , 
the apeituie is oblong, the columella flat, trun- 
catcd antenorly, and separated from the ught bodes 
or outer lip by a ainus, The inside of the outer lip ts 
furrowed, with a thiekened margin, The opercu- 
lum is a delicate horny lanuna, subepiral and oval, 
The animal does not appear to have been descuibed, 
though M Rang observed it in abundance af the 
Jale of Fiance, where the rocks along the shore ae 
pometimes covend with them, unfortunately he 
lost his notes, and ms consequently unable to give 
nny particular details, but according to his recol- 
lection the mollusk differed little fiom: that of Pha- 
sianella. Ile states that he possesses 91x well dis- 
tinguished species. 


777 THE SUICATKED PIraANaxls 


(Planac sucata) The Suleated Planaxis, lhe the 
othe: species of dus genus, is littoral in its habite, 
frequenting rocky shores, and often hiding itsclt 
under stones It is common in the Isle of Fiance. 

Several fossil species of Planaais occur in beds of 
the certiay series. 

Another genus i that termed by M-= de Blainville 
Subula, and which he states that he found himsclt 
compelled to establish, upon examining the animal 
brought home by MM, Quoy and Gaimard, the shell 
of wluch had hitherto been Hla edaim the genus 
Terebia. In the genus Subula M de Blainville 
arianges all those spevies which have the shell 
greatly clevated, with a very puimted aspire, the 
whoils being at the same time ubanded. It wall 
theretore include the gicater number of the species 
desenibed by Lamaich as Terebree, and which nearly 
all belong to the East Indies and Australasia. It may 
be observed, that Mi Guay, who on July 8th, 1834, 
described an extensive collection of shells of the 
wenus Terebra (see ‘ Proceeds. Zool. Sov.’ 1834, p, 
SJ et seq.), does not notice M. de Blainville’s genus 
Subula, and that M. Rang considers it desirable that 
view observations be made on the animals in order 
that the line of separation between the Subule and 
Terebrue may be established. 
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The characters of Subula, as given by M. de 
Blainville, are essentially as follows:— = 

The shell is destitute of an epidermis, turriculated, 
and with a pomtea spue; the whorl» are smooth, 
ribanded, and bifid. ‘The aperture is small, oval, 
and deeply notched anteriorly ; the outer lip 1s thin 
and sharp-edyed; the inner or columellar hp has 
an oblique roll or fold at its extiemity, The opei- 
culum 1s horny and Jamellai ; it» figure oval, 

The mollusk is spiral, very much elevated, with 
a short round foot , the head ts smalf, with tangu- 
Jar tentacula bearing the eyes at ther summif, 
Ihe proboscis a very lung, without hooks, and the 
mouth 1s unarmed. 


2778.—THE SpoTTFD SUBULA 


(Sula macdata). Bucemum maculatum, Zinn. 
‘This elegant shell 1s found at the Moluccas and 
other lands. Lamarck observes that a specimen 
in his possession was brought fiom Tawa or 
Owhyhee. The uppermost of the two figures ex- 
lubits the shell only, the lowe: figuie, the last 
whorl of the shell with the anmmal in the act of 
creeping along, The operculum is distinguished 


| by the letter a. 


re 
ee 


We now tun to the genus Terebra, which we 
shall] find very differently characterized by M. de 
Blainville and Mi) Gray ‘ 

The former gives the followmg detail» “ Animal 
spiral and sather elevated, foot oval, with a trans- 
verse antcnor furrow, and two lataral eat-like ap- 
pondagzes head bordered by a small tinge, tenta- 
cula cylindiical, termimated in a point and distant 
from each other, eycs but hittle appuent at the 
ongin and outside of the tentacula, mouth without 
a proboscis, tube of the respnatory cavity very 
long Shall without an epidcinas, inclining to oval, 
spire Bas not much clevated, or subturmeulated , 
apafine large, oval, and strongly notched antee 
norly , colnme!lar lip with an oblique fold (bourielet) 
No opcreulum ” 

In the *Procceds Zool. Soe’ alrcady referred to 
(1831, p 59) Mi Gaay thus charactenzes Terebra . 

“The animal has a small foot and a very long pro- 
boscts, atthe base of which are scated two very small 
tentacula The opcarculum a5 ovate, thin, horny, 
rounded behind, and rather tapermg in front. The 
shell is covered by a very thin) pelluend hon. 
colowcd penostraca (epidermic Jaycr), it is usually 
White, vanously stretked with brown, the streaks 
being offen itcmupted o: broken into spots by the 
two spual bands of the shell one of these bands ts 
placed near the spual groove, and the other on the 
middle of the whorl | The apex of the cavity is tre- 
quently filled up by a calearcous deposition ” 

The characters hae given by Mi Guay are evi- 
dently descuptive of M de Blainvilles Subula, 
which the former if would appear, does not admnt 
as distinct but, on the otha: hand, the Lerebra as 
characterized by M de Blainville must be distinct 
fiom the ‘Terebia of Mr Cray , and uf this name be 
appropriated to the forms associated under it by the 
Jatter naturalist, then a fiesh name will be required 
for the Ferebra of De Blainville 

In the ‘Proceeds Zool Soe * already quoted Mr 
Gray descubes forty-five species, of which twenty- 
one were new, all of them either in the British 
Museum or in his own private collection. 


o—_ 


2779.—THt Miran, AND nth BANDI p TRREBRA 


(Jerebra PL bas Muan]) et Terebra vittatata,, 

The figme on the lett hand is the Muan fiom 
Adanson, that on the nght s the Banded Perebra, 

The Terebia, like the Subule, are natives of the 
warmel latitudes, occuring in depths ranging from 
the suitace to seventecn fathoms, Occasionally 
they creep on reefs out of the water, but always 
Within the reach of the spray. 

The Terebraa and Subul# occur in a fossil state, 
in the beds of various epochs. Some arg feund in 
strata below the chalh, as the Portland stone in 
Doret, South Wiltshne, North Waltshie, Oxford, 
and Buchs = ‘They also occu in the Claiborne beds, 
in the oolitic series, in the London clay, and in beds 
of the tertiary system. 

Closely allfed to the genus Buccinum we find the 
genus Heburna, charactenzed by the shell being 
oval, elongated, and smooth, with the spire poimted, 
and the whorls not divided trom each other by a 
deep suture, and therefore but moderately marked : 
the aperture is oval, elongated, and deeply notehed 
antenlorly, the mght lip is entiue, the columellar 
lip umbilicated, cullous postenoly, and shghtly 
channelled at its external part. 





2780.—THe SmootnH Exurna 


(£Eburna glabrata), Vuccinum glabratum, List. 
These Eburng, of which only a hmited number 
of species are known, inhabit the seas of warm cli- 
mates. Lamarck assigns three to the East Indies, 
and one to South America, Fosul species occur in 
tertiary formations ; but they appear to be rare, 
We may now tum to the genus Buccinam, of 
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“ 4 aes (Hazteuriie 
which the Common Whelk or Weved Whelk y . 


ag stan aT a ane 
e shel] is oval, elongated, pointed, w; 

spire moderately elevated : the Rauber sce 
or oval, deeply notched anteriorly; the night | ng 
entire, sometimes thick; the columella ie 


bi . 
callous; the ope:culum dent The so oe 
extremely numezous and widely distributed. iy 


are littoral in their habits, and range at vaio 

depths from the su:face to peventeen fathoms Tis 
species, the Buceinum glaciale and B. Sabin we i 
met with by Captain Paty within the regions of tl : 
alétuc circle. 7 


2781.—Tux Wavep or Common Wuz ix 


(Buccmum tndatum), This species abounds every. 
where on our coast, where it creeps about in bach 
of prey, borng holes with its proboseis though the 
shells of othe: mollusks for the purpose of suckin 
the yuices of the unfortunate prey In onder tg 
accomplish this it uses a sort of tongue or retiac. 
tile hlament, armed with minute teeth, with Which 
its proboscis 18 furnished, and shich aets as & suit 
of drill, or rasp-lhhe pertorator 

The empty shells of the whelk, scattered about 
at random on every beach, are uppropniated by the 
Hemut Crab (Pagurus), who ensconces himae); 
within, and guaids the entrance. The shell of the 
Purpuwa Lapilus (Bucenmum Lapillus, is also 
similarly occupied by this crab, which thus protects 
Its solt body trom the rough waves and shingles or 
sharp stones of the sca shore, over which he wanders 
prowling in quest of his prey. 

The common whelk 1s boiled and eaten, and num. 
bers may be seen exposed for sale, as food, im the 
streef-stalls of the metropolis. Like the penwinkle, 
they are coarse and indigestible. 

It was from a species of whelk that the Tynan 
dye of ancient times was procured, but to this we 
shall have occasion to allude in our nofice of the 
genus Purpura, now separated fiom Bucemum, 

The number of fossil Buccina is very consider. 
able; M Deshayes records ninety-five specics, 
m¢luding those of the genus Nassa, which he does 
not sepaiate from Bucanum. Pr. Felton, im his 
‘Stratigiaphical and Local Distribution,’ notices two 
species below the chalk in the Portland stone, 
and Mr Lea observes twenty-seven species occu 
in England, several as Jow as the mountain |ine- 
stone, but mostly in the London clay and the crag 
formations, the genns being more abundant in the 
upper than ain the lower formations, The Pliocene 
ot the Subapennines, he adds, presents us with 
twenty seven species; fhe Miocene strata about 
Bordeaux twenty-one; the Eocene around Pans 
ninc. Lou species have also been found in Nutth 
Amenica, in the older Phocene. 

With regard to the genus or subgenus Nassa, it 
18 distinguished by Cuvier trom having the side of 
the columella covered by a large plate more or 
less bioad and thick the notch, besides, 18 very 
deep, but there is no canal) = ‘The animal is a true 
whelk in figuie, and there are many transition 
links between the shells of this subgenus and Buc- 
cinum., 

In their habits the Nassa resemble the Buceina, 
they mosily live in the warmer seas, a few species 
a being European, 

nother genus is termed Flarpa, which is easily 
to be recognised by the bold transverse salient ibs 
on the whorls, the shell 1s delicate, enamelled, and 
convex, the last whdrl very ample; the ght lip 
extensive and deeply notehcd antenorly. According 
to the statements of M. Reynaud and othe) observers 
who have examined the living animal, there 1s 00 
operculum, 

The mollusk has a large head destitute of a pro- 
boscis, the mouth opening below, the tentacula 
are comical, and cary the eyes on a slight extemal 
basal enlargement = The respiratory siphon 1s 
elongated. The colour of the mollusk 13 a uch 
vermillion red = About eight species ase recorded. 
All are natives of the warmer seas, and especially 
aound the Mauritius and the adjacent islands, 
where the finer specimens are procured, and whee, 
indeed, a sort of fishery for these shells is caund 
on; so prized aie they by collectors for the 
beauty of their colouring and the elegange of thet 
form. 

The men engaged in fishing for these shells take 
advantage of the ebb tide, and at low water visit the 
reety and sand-bunks during the might or at diy~ 
break, the animals being then, as it 1s suppor’ 
wandenng about in quest of tood: they use a lake 
to which a net 1s attached, and the latter receives 
the shells which the rake catches in its progress 
Occasionally when the men are fishing with buite 
lines for olives, they draw up harps at work upon 
the bait, 


2782,~—Tus Venraicose Harp 


(Harpa ventricosa), This fine, species ‘is found 01 
the coast of the Mauntius ; at is valy yajurble, out 


ren rm niererneerreeentd 


Lage need 


oe and costly than the Harpa imperialia; a]l | West Indian Seas, 


e species, however, are depressed in value now, to 
hat they were some few years since, 
vee a remarkable circumstance, of the truth of 
i we are assured by MM. Quoy and Guimard, 
uo by M. ee that when suddenl 
id or threatened wit h instant danger, the mol- 
aa areal draws itself wp into the recesses ot ats 
He 1). dembarrassing itself of the posterior part of 
Ne joot, which, according to M. Reynaud, being 
he “ltvonnouts to be retracted within the shell, 
" Ee amputation fiom the edge, against which it is 
ae by the contiactile action of the muscular 
7 { 
ps would be very interesting to know whether, as 
5 most probable, the part thus cut off becomes 
{1 whether the mollusk has been ob- 
hus not only when caught and roughly 
hen alarmed under the water 


) 
renew ed: aric 


rved ta act { 
bandied by man, but w 
by other enemies. 

We beheve that only about two species of fossil 
Harpa have been discovered, both in some of the 
{ertiary formations near Pans. 

We may now turn to the genus Dolium — In this 

enus the shell 1s light and delicate, of a somewhat 
lobular figure, with a large apeiture, and a twisted 
columellar lip. The last whorl forms nearly the 
whole of the shell, the spire of which is small. “The 
nght lip 1s undulated, and the whorls are furrowed 
externally in the direction of then tournwe, or trans- 
yersely to the shell. ‘he operculum 1s horny. 


9783,—~—-THe HeL_metr DoriuM 


(Dolium galea). The Dolium galea is a native of 
the Meditenanean, but most of the species are 
found in the warmer seas, and especially those of 
India. mney mostly tenant reels and beds of rock , 
some are of Jarge dimensions, 

Montfort divides this genus into the Tuns (Dolium) 
and the Partmdge Tuns (Perdix) ‘The former have 
the base of the columella twisted, im the latter it 1s 
trenchant. 

According to Cuvicr the mollusk has a very large 
foot expanded anteriorly, a proboscis Jonger than the 
shell, and slende: tentacles with eyes at the base 
He adds, the foot 13 not provided with an oper- 
culum. But this appears to be an error. 

The fossil species are limited in number and very 
rae, Another genus in the present family 15 Cass- 
daria, distinguished by an ovoid ventiicose shell, 
with the spre but little elevated. The aperture is 
long and rather narrow, and produced anterorly in 
the form of a recurved canal , the outer hip is thich- 
ened with a fold; and the columellar lip 1s covered 
by a large callosity; the operculum 1s horny. 


2784.—Tur Srinovus Cassipania 
(Cassidnria echinuphora). The species of this 
genus are comparatively limited in numbers, They 
me widely distributed, but chiefly tenant the warmer 
yeas, The spinous Cassidaria is found in the Mediter- 
ranean, 

A tew foal species oceur in tertiary deposits. 
Fiom the renus esas Mr. G. B- Sowerby has 
separated certain species, upon which he establishes 
the genus Oniscia. The shell is oblong and sub- 
cylindrical, with the apex rather obtuse, and the 
spite short, the aperture is elongated, and eatended 
ito a short canal, the outer lip is thickened and 
denticulated within; the falumellag lip is expanded 
and covered with granules, externally the shell is 


{uberculated or mbbed. Ot the mollusk nothing 1s 
ascei tained. 


9785.—Tur CAncrLiaten ONISCIA. 


(Oniscia cancellata). We figure this species as an 
example of the present genus, of which three species 
are described by Mi. Soweiby fiom specimens now 
in the British Museum, but formerly constituting 
part of Mr, Brodep's noble collection, A fossil 
species from the tertiary depositsin Italy 1s recorded, 
and figured by Mr. Sowerby. Of the habits of the 
Onisciaz little 1s known, excepting that they are 
littoral, frequenting banks of sand. 

According to its deseriver the genus Oniscia is 
intermediate between Cassidaria and Cassis, 

The genus Cassis contains numerous species 
distinguished by the convexity of the shell, of which 
the spire is neatly flat, the aperture oblique, narrow, 


| 


| 


| 


| 





r\| 


| 
| 


| 





MUSEUM OF ANIMATED NATURE, 











The lower figure represents the 
denuded mollusk of Cassis sulcata. 

M. Deshayes enumerates thirty living species be- 
longing to the genus Cassis, all, with the exception 
of two or three which are found in the Mediteria- 
nean, belonging tothe hotter latitudes. They tenant 
beds of sand, ranging from five to ten fathoms in 
centh: About hiteen foes) species are known, all 
belonging to teitiary deposits, 

Closely allied to the two preceding forms 3s the 


Blainville as follows —The shell ss oval, or sub- 
globular, thick, and beset with pomts or tubercles ; 
the spire is very short; the aperture 3s nanow and 





genus Riemula, which is charactenzed by M de | 
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| being European. Most ace from the cuasts of South 


| 


| five ot his section Monoceros. 





merica. 
M. de Blainville, who divides the genus into four 
sections, enumerates filt y species of Purpura, besides 


M. Deshayes gives 
sevent}-sIX species of Hving Purpura, and six of 


| Monoceros, but to these other species have been 


| 





long, with @ noteh anteniotly , the nght hp as often | 


digitated externally, and toothed within, the co- 
lumellar lip as callous and toothed or wunkled , 


added by Mr. Biodenp, Mi. Sowerby, and other 
naturalists, principally tom Mi. Cuming’s collection. 
2789. Tuk Persian Porpura 


(Pwpura Persica) Thin shell 1s an example of 
the patulous section without a tooth at the lip, and 
with a wide aperture. The accompanymy mollusk 
belongs to the Purpura hamastoma. 


2790 —Tus Impricatieo Purpura 


the operculum 1s horny, oval, and conccutically | (Ppa minwata) Monocerosimbueatum, Lam, 


striated. 


This species, from South America, 1s an example 


\ | 

The mollusk very closely resembles that of Bue- || Of the section Monoceros, in which the nght hip 
cmum. The mantle is provided with a tube, the || Near the notch is armed with a conical spine or 
foot in wide, with appendages antcnotly , the head | teeth, ported, and more or Jess curved. 


Is Of a semilunar shape, with comcal fentacles with 
the eyes on then outer surface, near the middle. 

M. de Blamville enumerates nine species, all 
natives of the Indian Seas, where they tenunt coral 
reels and rocks) M. Deshayes in his tables gives the 
number of recent species as fourteen, and he also 
records one fossil species found im the tertiary de- 
posits near Bordeaux, Dar, and Turn. 


2767 —Tus Spinous Ricint ia 


(Ricimila horrtida) M de Blainville sepsrates Rice 
nula into three sections, of whichone is distineumshed 
by the presence of a canal antemorly and behind the 


| 
| 


The Purpura are all littoral in thei habits, some 
fenanting sandy beds, others:ocks and reels, ranging 
fiom the surface of the water to twenty-five fathoms 
indepth. The Purpura Japiius 1s common on our 
shores, occuring in great abundance on rocks at 
Jow water, and is one of the Biitish mollusks pio- 
ducing a@ purple dye, analogous to the purpua of 


\ the ancients 


| 


onlfice, the second has no canal and is besct with | 


spines, the third is also destitute of a canal, and is 
studded with tubercles. The Spinous Ricinula be- 
Jongs to the second scetion 

We now come to the genus Cancellara. 

In this genus the shell is oval or globular, thick, 
and reticulated; the spire is slightly elevated and 
pointed, the apertme demi-oval, with a notch or 
shot canal antenoy. the nght dip as sharp edged 
and striated within, the columella has man 
or wreaths; the operculum gs hoy. 

The mollusk 15 stated to resemble an all essential 
characters that of Buccinum. 


2788 


(Cancellaria vatuaata) The Cancellana are natives 
ul the seas of the hotter Jatitudes, where they tenant 
sandy beds, ranging from seven to sixteen Jathoms 
indepth, M de Blainville describes twelve reccnt 
species, mostly from the Indian and Afnean seas ; 
and in the ‘ Proceeds Zool Soc’ tor 1832, p 50 et 
seq , Will be found the characters of twenty-two new 
species, brought by Mi Cuming principally from the 
Pacific side of Central and South Amcnca one 
species, the Cancellana haemastoma, Sowuby, as 
from the Gallapago [-lands itisexticmely beautiful, 
nearly white, with a broad dark brown band, and a 
brilhant oange-coloured mouth 

The reticulated Cancellatia is found in the South 
Atlantic Ocean. 

The fossil specs of Cancellana are tolerably 
numerous, MM Deshayes enumerates forty-two as 
occnnpg m fertiary deposits, one of which as 
identical with a living species. Mr Lea deseuibes 
and figuies eight addifional species from the tertiary 
formauon of Alabama, he observes that in England 
the genus has been found only im the London clay, 
whence three species have been obtained = Wath 
respect to the species enumerated by M Deshayes, 
he remarks that sateen are fiom the Subapenmncs, 
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It must not be supposed that the Tynan purple of 
the aucients was a colour similar to that which we 
now term purple. if approached our scarlet, or at 
least had ino at a tinge of that colour, the most 
superb hue, according to Pliny, was amethystine, 
and this was produced by the yuice ot the Buecenum 
and Pupura mixed © Another tint was obtatned 
by saturating astuff, which was at first amethystine, 
na bath of the Tynan purple, se that the dyer tints 
at first conchylan to facilitate the Tyran tincture, 
which then becomes softer and more agreeable.” 
The following observations under the article ‘Dye- 
ing, an thet Penny Cyclopedia,’ are very interesting, 
the more so as thes me writen by one well ac- 
quainted with the modem methods of imparting 
colour to different stuffs. He says, “In the article 
‘Calico Punting we have shown fiom Pliny that 
the ancient Key ptians cultivated that art with some 
demee of scientific preemion, since they hnew the 
use of mordants, or of those substances which, 
though they may impart no colour themselves, yet 
enable white robes (candida vela) to absorb colour. 
ing diugs (colorem sorbentibus medicamentis). 
Tye however, was the nation of antiquity which 
made dycing its chief oecupation and the staple of 
iscommeree, There as iittle doubt that purple, the 
sacred symbol of royal and sacerdotal dizmiy, was 
a colour discovered in that city, and that it conti- 
buted fo ifs opulence and grandeur. Tomer marks 
the value as well as vntiquity of this dye, by de- 
scribing his heroes as mreyen in purple robes, 
Purple habits are mentioned among the presents 
made to Gideon by the Is:aeltes from the spuils of 
the kings of Midian. 

“The yuice employed for communicating this dye 
was obtained from two different kinds of shell-fish, 
desertbed by Pliny under the names of purpura and 
bucemum, and was extracted from a smal) vessel, 
or sac, ip their throats, to the amount of only one 
diop fiom cach ammal A darker and interno 
colour was also procured by crushing the whole 
substance of the bneemum A certain quantity of 
the juice collected trom a vast number of shells, being 
ticated with sea-salt, was allowed to rmpen for three 
days; after whieh it was diluted with five times its 
bulk of wafer, hept at a moderate heat for sm days 


the Phocene of Mi. Lyell, twelve from the Miocene |; more, occasionally skimmed to separate the animal 


of Bordeaux, five from the Eocene near Pans 
Previously to his description of the eight species 
from Alabama, a single one only had been known 
as American, viz. the Cancellana Junata, from the 
tertiary beds of St. Marys. 

We now pass fo the genus Purpura, so called in 
allusion to the dye which some of the species afford, 
and which entered into the composition of the 
Tynan purple, The shell as thick, smooth, or 
tubercular, with a short spre, and a dilated aper- 
ture, and of an oval form, te:mimated anteriorly by 
asmall notch, the columella is flattened, and ter- 


and elongated, with the anterior canal short and |} minates anfenorly in a point; the night hpissharp, 


recurved ; the mght or external lip a» thick with a 
old reflexion, and 18 toothed internally ; the colu- 
mellar lip 1s extensively callous, with long and deep 
transverse ruges; the operculum is horny and very 
small. M. de Blainville divides this genus into two 
sections, the first contuining those species which have 
he aperture long and the outer hp neasly straight ; 
'e second containing those which have the aperture 
suboval, and the external lip excavated. 


2780.—Tax Tosrrose Cassis 


(Casns ty ). Thie species 1s an example of M. 


berosa 
de Bleinville’s 


¢ 


and often thickened and furrowed inteinally, or pro- 
duced antenonly mto a comeal point. The oper- 
culum is horny and semicncular. 


membranes, and when thus clanhed was applied 
dnectly as a dye to white wool, previously prepared 
for this purpose by the action of lime-water, or of a 
species of lichen called tucus ‘Two i la wee 
requisite to communicate the finest Tyran purple: 
the first consisted in plunging the wool into the 
juice of the purpura, .the second, into that of the 
bucemum — Fitty drachms of wool required one 
hundred of the former hquor, and two hundred of 
the latter. Sometimes a preliminary tint wes given 
with coccus, the hermes of the present day, and the 
eloth received meiely a finish trom the precious 
animal juice. The colours, though probably not 
nearly so brilhant as those producible by our cochi- 
neal, seem to have been very durable, tor Plutarch 
says, in his ‘ Life of Alexander’ (chap, 36), that the 


With regard to the mollusk, it 13 elongated and || Greeks found in the treasury of the king of Persia a 


widened in front; the head 1s large and furnished 
with a very short proboseis: there are two conical 
tentacula, approximated at their base, with the eyes 
placed on an enlargement near the middle of their 
external part: the mouth is hidden by the foot, 
which is ample, considerably advanced anteriorly, 
with a semilunar marginal outhne. 

The Purpure are very numerous, and widely dis- 


first section; it is a native of the || tributed, principally in the warmer seas, a few only 


\ 


e cloth, which was as beau- 


large quantity of purple Sale anon 


tiful as at first, thoug 


# « Among other things, there was purple of Hermivne (?) to the 
amount of five thousand talents.” (Vlutarch’s Lives, translatea by 
Langhorne, Wrangham's edition, vol. v. p. 240.) Horace celebrates 
the nian dye in the following lines — 


Nec Laconieas mihi 
Trahunt honests purpura clients 
Curm., lib. 11, Ode 36. 
2H2 
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2784.—Spinous Cassidaria, 
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2781, —Waved Whelk. 





‘5.—Cancellated Onisala. 
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RB. 9768,—Ventricoss Harp. 
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2783.— Helmec Dohrn 





780.—Smooth Eburna. 
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2788 —Reticulated Cancellara. 
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2790,-~lmbricated Purpurs. 
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2793 — Mada asear Cerithium 





2704,.—Bi-easinated Trichotropie. 


“The difloutty of eallecting the purple jold dnd ) exsontiae it agrees with Pu 
affording 


the tedious compiciition of the dyeing process, 
the purple wool of Tyre so expensive at Rome, that 
inthe time of Auguatus a pound of it cost nearly 
307. of ourmoney.* Notwithstanding this enormous 
price, such wax the wealth accumulated in that 
capital, that many of its leading citizens decorated 
themselves in purple attire, till the emperots arro- 
gated to themselves the privilege of wearing purple, 
and prohibited its use to every other person = This 
prohibition operated so much to discourage this 
curious arf, as eventually to occasion its extinction, 
first in the western and then im the eastern empire, 
where, however, it existed in certain imyp< rial manu- 
factories fill the eleventh century. 

“Gage, Cole, Plumer, Reaumar, and Duhamel 
have severally made researches Concerning the co- 
Journg juices of shell-fish caught on various shores 
of the ocean, and have sueceeded im jorming a 
purple dye, but they found it much inferior to that 
furnished by other means. The juice of the buca- 
num is aft first white, it becomes by exposure to air 
of a yellowish green, bordenng on blue, it after. 
wards reddens, and finally changes to a deep purple 
of considerable vivacity These encumstances co- 
incide with the minute description of the man- 
ner of catching the purple-dye shell-fish, which 
we possess In the work of an eye-witness, Eudocia 
Macrembolitissa, daughter of the Emperor Constan- 
tine VIIE, who lived in the eleventh century ” 

Mr: W Cole of Bristol thus deseribes, in 1084, the 
process of obtaining the dye of the Purpwa Ja 
whis — 
me I'he shells, being harder than most of other 
kinds, are to be broken wath a smart stroke witha 
hammer, ona plate of sion or fitm piece of fimber 
(with thei mouths downwards), so as not to Crush 
the body of the fish within, the bioken | picces 
being picked off, there will appear a white vein, 
lying tranversely ina little furrow or cleft, next to 
the head of the fish, wlneh must be digged out with 
the stiff point of a horsehair pencil, being made 
short and tapering The Ictters, figures, or what 
else shall be made on the linen (and perhaps silk 
too), will presently appcar of a pleasant hight green 
colour, and, if plaecd in the sun, will Change into 
the following colours, ¢ é, af in winter, about noon , 
if in the summer, an hour or two alter sun-rising, 
and 4o much belore setting, for in the heat of the 
day, in summet, the colours will come ou so fast, 
that the succession of each colour will scarcely be 
distinguished Next to the fust light green it wall 
appear of adeepgreen,and ina few minutes Change 
into a sea green, after which, in a few minutes 
more, if will alter into a watchet blue. from thit, 
ma little time more, it will be of a purplish red, 
ater which lying an hour ot two (supposing the san 
still shining), at will be of avery deep purple rcd, 
beyond which the sun can dono more But then 
the last and most beautiful colour atte: washing in 
wcalding water and soap, wall (the mattar beng 
again put into the sun or wind to dry) be of a fur 
bright ciimson, or near to the prince’s colo, which 
afterwards, notwithstanding there 15 no use of an 
sfiptic to bind the colour, wall continue the same, i 
well ordered, as T have found in handkerehiels that 
have been washed more than forty times, only if 
will be somewhat allay ed from what it was affer the 
fist washing = While the cloth s0 writ upon tes in 
the sun, if will yield a very strong and foetid smell, 
asif garlic all arsatuptida were mixed together“ 
(‘Phil Trans ,’ Abr, 11 826 ) 

A similar scent was produced by the purple dye 
of the ancients 

Mi. Sowerby, in his desenption of a new species 
of Scalana (Scalana diadema) fiom the Gallapagos, 
ways, ‘SA flund secreted by the animal produces a 
bright purple dye.” (See ‘Procecds Zool Soc’ 
1832, p 5) 

We ate now presented with a patelloid on Impet- 
Ake fom, constituting the genus Concholepas, 
which most naturalists regard as Closely allied to 
Purpura 

These shells says Cuvier have the general cha- 
racteits of Purpura, but their aperture is so enoi- 
mous, and them spire so inconsiderable, fhat they 
have ina great degree the appearance of those of 
the genus Capulus, or of one of the valves of an 
Arica Then notch has a little salent tooth on 
each side. The mollusk resembles that of the 
Bucci, exeepting that the foot is enormously 
broad and thich , and that the ammal is attached to 
the shell by a muscle in the Jorm of a horseshoe, 
agin Capulus. The operculum is horny, thin, and 
narrow, 

Lamarck places Concholepas in the situation 
assigned it by Cuvier. M. Rang observes that he 
might have well united it to Purpura, as M. de Fé- 
russac had done, adding that M_ Lesson’s communi 
cation respecting the animal which he brought home 
from the South Sea sufficiently proves that in all 


® Plinv saya that a pound of the double-dipped Tyr an purp.e wae 
soltin Rome for a hundred crowna, i a ols 
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a definite character, The shell is thick, 
rugose, and ribbed transversely on its external eur 


face; internally the muscular impression of a horee- 


shoe shape is very visible; there 1s no columella. 


2791.—Tire Peruvian Concno.erPas 


(Concholepas Perumana). It would appear that this 
is the only ascertained species (unless indeed others 
have been recent'y found), but, according to M 
Rang, it presents two distinct varieties It 18 littoral 
in ity habits, and 1s very abundant along the shores 
of Pern and Chile, often attaining to @ very laige 
size, 

Tt 1s not known ina truly fossil state, but occurs, 
among other shells on the coast, at a considerable 
elevation above the sea. The beds of recent shells 
thus situated prove the upheaving of the line of 
coast, and that at no great distance of time. 

Mr. Darwin, in his admuable nanative, often 
alludes to these beds of shells, and the geological 
facts which their presence tends to prove One 1n- 
teresting passage is as follows — August Lith, I 
set ont on a riding excursion for the purpose of 
reologizing the basal part of the Andes, which alone 
at this time of the year were not shut up by the win- 
ter’s snow Our first day’s ride was northward along 
the sca coast after dark we reached the Hamenda 
of Quintero, the estate which formerly belonged to 
Lon! Cochrane My object in coming here was to 
see the great beds of shells which are elevated some 
yatda above the level of the sea = They nearly all 
consist of one species of Lrycina, and these shells 
at the present day live together in great numbers on 
the sandv flats So wondertully numerous are those 
forming the beds, that for yeare they have been 
quained and bunt for the lime with which the large 
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stother sign peed ny MIRC Btoved, T think 
fhe amount a eights we Spetebevation aince 1, 

inhabited thls part of Pate “Chwithe const of Pa 

ia and La Miata, where, pe the movemer” 

ave been slower, there is eviderice, as we }, _ 

" seen, that several mammalia have become ext,” 

| during a smaller change of level. At Va} ac 


where there exist abundant proofs of e} ee 
greater altitude than in this vart of Peru, Tea : 
that the greatest possible change during the ),. 
two hundred and twenty years has not exceeded the 
soe meen of fitteen mit . 
e might enter more fully into this j 

subject, it 1s a digression ‘ate which, indeed oe 
have been Jed very natwally by the statement f 
the occurence of the Concholepas with other shell, 
far above the sea, but which we must not pureue 
too far. We close if by recommending Mr. Dar. 
win's ‘Journal of the Stiveying Voyages of the 
Adventure and the Beagle’ to those desirous of tur. 
ther information. : 

A group of turneulated shells, 
genus Certhium, invite attention. 

Cuvier isolates this genus alike from the Bueei- 
nidw and tiom the Muricide, placing it between 
these two famthes The Rev. WM. J. Berkeley, and 
Mr Jfoffman, whose dissection of the mollusk 45 
detailedin the * Zool Journal,’ vol. v., consader the 
form as intermediate between the Tiochide and 
present family 

The genus Cerithtum 14 numerous both in hving 
and fossil species, the living species are all manne 
with the exception ot afew which hive at the mouths 
of rivers, and which were separated by Brongmart 
into 4 distinet genus, Potamides, adopted by Cuvier 
but which M) Rang observes cannot stand, because 
If is not based upon characters sufficiently decided 


constituting the 


town of Valparaiso (an Clule) is supphed As any || M de Blainville divides Centhium into five see. 


change of Jevel, even an this neighbourhood, has 
been disputed, I may add that 7 saw dead barnacles 
adhe ring to points of solid rock, which are now s0 
much elevated, that even dunmng gales of wind they 
would scarcely be wetted by the spray ”’ 

The configuration, in fact, of Chile, shows that tt 
must formerly have been at a much Jower level than 
at present, and cut up, like Tierra del Juego, by 
inlets, bays, and coves, which ae now valleys and 
TAVINGS 

“Chile,” says Mr. Darwin, ‘as may be scen in 
the maps, 1s @ narrow stip of land between the 
Cordillera and the Paeifiic, and this strip is itself 
traversed by several mountain-lines, which m= this 
part run parallel to the greatrange between these 
oufer lines and the main Cordillera a suecession of 
level basis, zencrally opening into each other by 
narrow passages, extend dar to the southward = In 
these the prmcipal towns are situated, as San Telipe, 
Santiago, and 8 Fernando — These basins or plains, 
together with the transverse flat valleys, like that of 
Qullofa, which connect them with the coast, I have 
little doubt, are the bottoms of angient inlets and 
deep bays, such as at the prescnt day intersect 
(very part ot Tierra del Fuego and the west coast 
of Patagoma = Chile must foimetly have resembled 
the latter country in the configuration of ats land 
and water This resemblanec was occasionally seen 
with great force when a level fog covers, as with a 
mintle, all the Jower parts of the country, the 
white vapow curling into the ravines beautifully 
represented little coves and bays, and here and 
there a solitary hillock pcepmg up showed that it 
had formerly stood there as aniniet The contrast 
of these flat valleys and basins with the irregular 
mountains gave the scenery a character which to 
ine Was very novel and very interesting * 

Fiom this account it 1s easy to see how beds of 
untossilzed shells identical with living species, and 
among them the Concholepas, may occur consi- 
detably mland, and af a great elevation above the 
level of the sea On the island of San Lorenzo 
(Peru) Mr Darwin also found satisfactory pioots 
of elevation within arecent penod In that island 
extensive beds of shells exist, and he says, “ When 
exanuning the beds of shells which have been raised 
above the level of the sea, on other parts of the 
coast, ] have often felt cuous to trace their final 
disappearance from decay On the island of San 
Lorenzo this could be done in the most satisfactory 
manner At a small height the shells were quite 
pertect, ona terrace eighty-five feet above the sea 
they were partially decomposed, and coated by a 
solt scaly substance ; at double this altitude a thin 
Jayer of calcareous powder beneath the soil, without 
any trace of organic structure, was al] that could be 
discovered 


| 





fions, but one of these contains the Pirena, which 
both M Rang and M. de Férussac place with 
Melanopss 

M Deshayes enumerates cighty seven species of 
living Ceithia, of which two or three only are 
Fauropean 

Inthe genus Ce:thium the shell 1s turriculated, 
and more or less tuberculous , the apertnre i small, 
oval, and oblique, the columellar lip very much 
excavated ana callous, the might hp shaip, the 
operculum ts horny, oval, and striated. 

The mollusk 18 greatly elongated , the mantle 1s 
prolonged on the right side into a canal, but not a 
perfect tube, the muzzle 1s proboseidiform, the 
tentacula are distant and ringed, with a medial 
promimence on which the cyes are seated The 
mouth is a simple terminal slit, the tongue 1s 
slenda, with reflcxed teeth 


2792 —Tusr Marsu Crerirarum 


(Cerethium palustre) The perfect shell belongs ta 
this species, which tenants the salt-marshes along 
the coasts in the Kast Indies ‘The lett-hand accom- 
panying figuie extibits the animal of Cethium 
telescopium. 


2793 —Tune Mapnacasc ar Crerituium 


(Ceritthium Madaygascarntense, De Blain.) Refer- 
ling to the two figures, a represents the Centhium 
Madagascanense, Lamaich, and > the Centhum 
Madagasecanense according to De Blainville— 
the Puena of Lamaich Though these shells ap- 
pear to be specifically distinct, it is possible that 
they may be only vaneties Our impression how- 
ever is that they are distinet. 

With respect to the habits of the Cerithia, Adan- 
son, speaking of one of the species, says, that it 
hves in the sand amongst grass and mangroves, 
feeding on “scolopendies” and other small marine 
worms, The individual which formed one of the 
subjects of the investigation by Mi Berkeley and 
Mr Hoftman, and which was brought from Calcutta, 
though placed in fresh sea-water, the utmost care 


| being taken to renew it frequently, and though all 


hinds of marine substances were supplied to the 
animal for food, refused all nourishment, contenting 
itself with simply walhing over the substances, and, 
inso doing touehing them with its proboscis. As 
it would not feed, this individual was killed by 1m- 
meision im spit) = The other specimen, which was 
anatomized by the zuologists above mentioned, was 
brought from Ceylon Mr. Giay (March 25, 1834) 
read a note to the Zoological Society of London, 
giving an account of the arrival in England of two 
living specimens of Centhium armatum, which had 
been aplained at the Mauritius, and had been 


This highly curious and satistactory, || brought from thence in a dry state, That the mbha- 


gradation of change, it 1s evident, could be traced || bitants of land-shells will remain alive without 
only under the pecuhar conditions of this climate, || misture for many months, 18, he remarked, we 


where rain never falls so as to wash away the par- 
ticles of shells in their last stage of decompomtion. 
I was much interested by tinding imbedded, together 
With pieces of sea-weed, in the eighty-five foot bed, 
a bit of cotton thread, pla‘ted rush, and the head 
of a stalk of Indian coin this fact, coupled with 





known. He had occaston to observe that various 
marine mollusca wil] retain life in a state of torp!- 
dity for a considerable time; some facts in sllus- 
tration of which he had communicated to the 
Society (‘Zool. Proc.,’ part I. p.116). The present 
instance included, however, a torpudity of so Jong & 





conunuance, Ot art ply es 
e ’ 4 
sai the shell, was apparentiy healthy, and beau- 
tfully coloured. It emitted a considerable quantity 
( bright green fuid, which stained paper of a grass- 
: sei colour: 1 alao coloured two or three ounces 
pure water. This green solution, after standing 
i ie hours in @ stoppered bottle, became purplis 
he pper past ; but the paper retained ils green 
esloiit though exposed to the pee site A spe- 
: jen of U telescopium, sent trom Juleutta to Mi. 
rag Sowerby 1n sea-water, lived out of water ina 
yall tin box for more thane week Cemthium has 
becn found in the sea on various bottoms, and in 
estunnes, at & depth ranging fiom the surface to 
seventeen {athome 

fhe communication to which Mr Gray refers, in 
the Zoul. Proceeds,’ Pt 1,, 1848, p 116, 15 as tol- 


ae is wel] known that the ammals of terrestrial 
shells are torpid during the winter in cold and em 

rerate climates, and during the dry season o1 sum- 
mer wn tropical regions , but it had not becn pre- 
yiously remarked that a similar state occurs in those 
of manne shells, Mr Gray found that many indi- 
yiduily of Littorina petia, and some of Litt rudis, 
were in this condition during his stay at Dawlish 

They were attached to the 1ocks» sevel al feet above 
the reach of the highest autumnal tides, thei foot 
was cntuely retracted, and a membi inous film was 
gprcad between the rock and the cdge of the outer 
hip ot the shell The gills were only moist = the 
pianchial sac being destatute af that considerable 
quan‘ity ol water which exists init im those of the 
same species which are adhoent to the rock by 
tha expanded foot — In this torpid condition the 
individuala observed by Ma Guay continued durins 
the whole of bis stay, which lasted for more than a 
week On removing several of them and phicinz 
iihem in sen-water, they recovered in a few minutes 
thar full activity ’ 

We now pass to a genus, Trichotropis, Brod and 
Sowetby, the situation of whichis nof very clear, 
though in most particulars the molush azices with 
Buccinum 

Lhe shell hassomething the shape of Imbo, but 
14 distinguished from that genus by its thinness, and 
fiom Bucainum by the want of a notch at the base 
of the ape:ture and by the very indistinct canal 
Again fiom Luibo, as Mi Broderp observes it may 
be easly known by ifs clliptical and not spnal 
operculum, and by the absence ol Jateral cilrated 
membranes Jt appeats to be a dink between Buc 
cinum and Cancellana, differing from the Jitter in 
bemg destitute of the oblique folds at the base ol 
the colume Ila 

The shell, which from its solf spines ts very cu 
nous, may be descibed as tan bin ated and ¢ uinated 
externally Ihe apeiture ws wide, the whole shell 
flinand delicate It as cavaicd with a horny epi- 
dermis, forming rows of numerous sharp-pomted 
processes along the edges of the calna on the outer 
surface of the shell. 

the operculum ts horny, smaller thin the aperture 
of the shell, and qgomposed of clliptical lamin t 

In many part«ulars the molush resembles the 
Bucainum, differing princupally m having a vay 
sinall fold of the mantle 

Ihe specics known amount only to two, or per- 
haps three 






2704.—] HE Bi-cARINAITFED TRICHOLROLIS 


(Tiihotrops te carmata) Uisdchcate white trans- 
lucent shell has a double keel, cach besct wath sott 
spines, the epidermis is horn colour ‘The Ictter a 
distinguishes the operculum detached 

Thus species is a native of the arctic scas, and has 
becn brought from Newfoundland, and the Bay be 
tween Icy Cape and Cape Lisbon dredged up inten 
oO. fifteen fathoms of water An allied specics, 
Cuchotropis borealis, 18 also found in the Northern 
Occan near Melville Island, whence specimens were 
‘ought to Fngland by Sir W Fk Panty A single 
specimen was found at Oban in Aggyleshire by the 
Rov T Lawe, and Captain Belcher procmed one 
at Icy (‘a 

Whe ther the Fusus 4-costatus of Say, a fos! 
shell of considerable size, belongs to this genus o1 
hot, is a point which Messrs Brodenp and Sowerby 
hive undecided — It differs matenally trom the two 
recent species in having an eno;mous umbilicus 


Family MURICIDA (MURICES, SPINDLE- 
SHELLS, &c ), 


lhe Siphonostomata ot M de Blainville, which he 
gaids as closely abhed to the preceding family. 
In this family, says Cuvier, are comprehended thovse 
shells which have @ stiaight projecting canal, the 
mollusks have all a proboscis, tentacles close to- 
Kether, elongated, with the eyes on the outer side 
he operculum us homy, the head 1s destitute of a 
Val, they are all of carnivorous habjts. The genera 
are Numerous, and the species collectively almost 
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endiess, Of Lieurotoms thirtyaax new species are 
characterized by Mr, Sowerby in the ‘ Zook Pros.’ 
1833, from the western coast of South America and 
the islands of the South Pacific. Ot Triton Messrs. 
Brodenp and Sowerby describe sixteen new species, 
Ot Murex tweniy-three species are described by Mr 
Brodernp (‘Zool Proc,’ 1832), to say nothing of 
other genera We can attempt only a sketch of the 
leading forms. 

In the genus Pleurotoma the shell 1s fusiform, 
slightly rugose, with a turuculated spire the apci- 
ture 1s small and oval, terminated by a strayht 
canal more o1 Jess long = =The ught lap is trenchant, 
and more o1 Jess incised 


2795 —I HE Turretep PLEUROTOMA 


(Plew otoma Babylonia) This species 1s a native 
of the 'ndian seas and the Moluccas = Liie shell as 
fusilorm and tumeted, transversely cannated or 
nudged, and belted, the whorls are convex the 
canal rather Jong, and the rcht lip incised a little 
beyond the middle = ‘The colour is white with black 
spotted belts, the spots quadiate 


2796 —Tun Diakep Pievrolioma 


(Phurotoma awiculifera) "This species is an ox. 
ample of that subgenenc group in which the canal 
is bhort, and the incision of the nght lp adjacent to 
the spc Such shells constitute the genus Clavi- 
tuli of Lamaich 

The shells of Plamotoma occu at depths varying 
from s1x to sixtecn fathoms 

Lhe fossil species are very numerous Desh iyes 
cnumerates one hundred ind fitty im the tertiary 
deposits In Furope they occur chiefly ins the 
calcane grossier, the Tondon clay, the clay near 
Bordcums ind the Subapennine beds 

Passing on to the genus Fusus (Spindle shells), it 
miy be obscived that the shell as fusiform often 
venticose in the middle, auzose, and thich, the 
ae isvery produced, the canal as strught and 
clongited, the werture oval the sizht lip tren. 
chant) the columiu lip smooth operculum horny 

hig 2797 represents the aummal of | usus aeepin, 
on its disc, a, the operculum 


2798 —ILaw Distarr [ists 


Tususcalus)  Wus species is i native of the In- 
dian Occan The shell as fusiform) narrow, and 
thansvcrscly furrowed, the whorls ae convea, and 
cannited in a nodular manner in the middle The 
vicht lip is sulcated within and dcenticul ate on the 
mugin the colour is white, passing into rufous 
nt the apex and base 

The genus basus as subdivided into several sec- 
tions the fossil species ae Cmumer ited in MM Des 
hayess lablesat I} belonging totertiary deposits, 
but fo this number others hive been ulded among 
which we may notice sixteen descubed by Mi Lea, 
fiom the terthuy beds at Clasborne, Alabama, ind 
one from Maryland 

We now pass to the genus Pyrula In this genus 
the shell is pe u-shaped in consequence of the re 
fraction of the spuc, the aperture moval and rathes 
large the canal conical, and vurrible inden th | the 
right lip trenchant the columella smooth and bent, 
operculum horny 


279) —Tue Bor sicker Pyrura 


(Pyrula Canana) PyiwlaVesportiho Lam , Mu- 
rex Vespetilo Gmel  busus Caunanus Mat 

The indian Occan affords this pyrula, which is 
distinguished by the thickness of its shall, which ts 
lage and ponderons = Lhe spe i moda ately 
prominent the mdge of the last whorl is crowned 
with compressed tubercles, the general colour is 
tufous bay 


2800 — Duk Fru-11k1 Pyruva 


(Pyrula ficus) This species 19 an eximple of a 
group included in the genus Pyrula, distinzuished 
by ventiicose form of shell, the structure moreover, 
it athe: delicate In the present pyrula the shell 
is fig shaped, with a short spirc, and a Beaute 
aperture, prolonged into a wide canal, the co 
lip of which is somewhat fleauous, the last whorl 
is ample, and transveiscly strated = The general 
colour is blush grey, with bay or violet spots Lhe 
mouth is generally of bluish o: pale violct hue 
This species is found in the Indian sew specimens 
have been obtained gt the Moluccas My, Deshayes 
in his Lables enumerates thirty one living specics ol 
Pyiula, and twenty-one fossil forms in the tatiry 
deposits, of which about four arc identical with ex 
ting species Mi Mantell records two species 
from the blue clay of Bracklesham in Sussex, and 
one from the menaceous limestone of Baznor =D 
Fitton notices three from the strata below the chalk 
in Kent, and M: Lea enumerates three fiom the 
tertiary beds at Claiborne, Alabama 

From the genus Pyrula we advance to that termed 
Fasciolania, distinguished by some oblique folds on 
the columella. The shell is of a fusiform shape, 
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convex in the middie, with an oval aperture pasein 

into a long and rather wide st canal. The 
right lip 1s trenchant, and often whnkled internally 
The operculum is horny. Fig 2801 repiegents the 
animal of Fasciolaia @, the operculum at the ex- 
tremity of a short thick foot, the eyes are at the 
base of the tentacula, the reapiratory tube 1s long. 


2802 —Tinu Tun Fascionaria 


(Faseolaria tulipa) ‘le shell 1s fusiform, ventn- 
cose in the middle, andsmooth It vanes in colour, 
being sometimes of an orange rutous tint, sometames 
matbled with white and biy gut with transverne 
brown lines, unequally arninged, the outer lip as 
white, striated within It 1s a native of the West 
Indian seas 

The Fasciolana are generally found on muddy 
bottoms, at depths ranging tium the surlace to seven 
fathoms 

{he species of the genus Fasciolana are less nue 
merous than those of miny others M Lamarck 
reculds eight living spycies, and M Deshayes only 
scven In the ‘Proceeds Zool Soc ,? 1832, p 32, 
Mr Biodenp describes 2 new species, belonging to 
the collection of Mi Cuming, from Panama, vie. 
kasc gianosa Wath respect to fossil species, M 
de Blainvalle stites the number known as seven, but 
M Dcshiyes enumerates only five belonging to ter- 
tary deposits = Professor SodeRtk and Mr Murc hi. 
son record one fossil specics (J asciolana elpngata) 
as occuring in the Gosau deposit, and its equiva- 
lents in the eastera Alps Mi Lea notices two, 
Fasc picti ind Lise elevata, im the tertiary beds 
at Clauborne, Alabama 

We now advance tothe genus Jurbincla. The 
shell as in most species turbimated, but uso some- 
limes tuniculited rugese, ind thick, the spre as 
Vatiable in form the aperture is Clongated, merg~ 
my into a struzht and sometimes short canal, the 
nyht lip is cutuc and sharp cdyged, the colume ilar 
lipas covered by a broad callosity with two on three 
unequal ind neuly thansverse plats ov ndges 

Phas genus as divided into the following sections 

Section) Species fusifuimand newly smooth— 
Fxample Turbinells Rapa 

Section 2 Species turbinaccous and spiry Ex. 





ample Lurbinella Scolymus 
Section} Species turicalatcd and subfusilorm 
— Lryample  furbinells tntundibulum 


2403 —Luan Llirvir Toruivrni na 


(Lisbudla hapa) ‘This specics is an cx umple of 
the fist secthhon the shall being smooth fusiform, 
und ventiicose im the middle, at ay thick id pon- 
derous the cdge of the whorlsas tumud advancing 
oval the dine ot damiurk ution Ehis species 1s 4 na- 
tive of the Indian scas, it yfound on bottoms of 
sandy mud at depths varying from the surface to 
auzhtecn fathoms 

{he Jurbincsla ie all natives of the warmer 
Jatitudes | Theaunun ber is moderate M JT amarck 
enumerates twenty thice living specics, to these 
must be added thice more descuibed by Mi Bio- 
daip fiom speaqamens in the collection of Mh 
Cuming and procurcd at the Galapaos Isl inds, 
J hvabcth Ishind, and the Carucas M Deshayes 
mikes the number of cxsting ubinelle thuity two, 
and that of fossil species three, recently discovered 
In the tertiary deposits 

The next genus to be noticed 18 termed Colum- 
bella The shell is thich, turbinafed, with a short 
spuc, the aperture ls narrow and elongated, merg- 
ing into a wider but shot canal, the aight lip has 
the margin thichened and the reflex put olten 
serrated internally, the columelar hp has a notched 
and thichened edge along the antenur canal Of 
the mollusk ifseli little is hnown, nor is at quite 
clear that the penus is in ifs most appropriate sta- 
tion One species the Columbclla avaia of Say, 
has not, according toM de Hlainvallc, the right lip 
thickened 


2804 —Tin Meine vstortar Cont wnarira 


(Columtella mercatonta) In this species the outer 
hip ws districtly serated or toothed, the external 
surface is transversely sulcated It is of a white 
colour with small rufous-brown transverse lines, 
and iy somefimes banded with the same tint Ita 
a native of the Atlinhc, and, lhe the Columbell c, 
In OME eet found on bottoms of sandy mud vury- 
ing in depth tiem the sulace to sixteen .athoms 
Jie species of this genus are very numcrous all 
tenanting the seas of the warmer latitudes ViooI a 
maich desciibes eighteen species MM Deshayes 
cnumerates thity three living species and thice 
fosml, and Mr G B Sowerby, in the Piocecds 
/ool Sac 1832, p 113 et seq describes thity- 
nine new species all collected by M: (Cuming on the 
western coast of South Ameica and amon the 
islands of the South Pacific Ocean Ot these one, 
the Columbella procera, isremathable for its zigane 
tic size, Though not picemely according with the 
characters of Columbella as given by JT amaick, yet, 





8799 —Bat-like Pyrula 
2795 —Turreted Pleurotoma. 





9706 —Eared P’leurotoma 


2800 —Fig like Pyrula 


. « « e 
i, va 2 


ae 
ee aS 


va 


Atel : 
SN wwe” 
rade 
\ 


RN aad 
RN 
As 






ey \ SS 


Ke, Wes AN We 
We Wal AS 
Cx SD WSs 





8797 —Animal of Fusus 


2001.--Animal of Fasciolaria. 








8706,—Bitter Melania 





2705.—Eared Melania, 





8707.-Awi-shaped Melania. 





2710 —Black Melanopsis 





2°98 —broded Melinopss 





2709 — Ribbed Melan op as 
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8718.—Greater Eulima. 
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The tentacles are two, conical, pointed, not very 
contractile, and separated at their base: the eyes 
are each on & peduncle at the root of the tentacles. 
The foot is oval and divided into two parts, viz. a 
concave anterior part, resembling # cupping: glass; 
and a posterior, which 18 flattened, thick, and fleshy. 

The operculum, if it can be so called, is modified 
to a vesicular appendage, acting as a float, b 
nicans of which the animal suspends itself at the 
sittace of the water. This float adheres to the 
josterion fleshy part of the foot. 

Several species, as Janthina fragilis, J. globosa, 
nie J. exigua, are known. 
‘She Janthina 1s extensively spread, and 1s abund- 
ant in warm latitudes of the ocean ; where it may 
he seen floating along. It 1s offen driven on the 
shores of the more southern parts of oe and 
has occasionally on those of our own islands; but 
it does not appear fo extend its range into very cold 


latitudes. 


2734, 2715.—TuHe FRAGILE JANTHINA, OR 
OcKANIc SNAIL 


(Janthina frags). Welx Jantnina Linnreus — 
The smgular float of this mollusk, which Cuvier 
does not consider as an operculum, he desenbes 
ay a swimming organ, resembling a frothy mass 
(sxemblable & une bulle d'éeume) ; being im fact an 
asemblage of air-cells, or vesicles filled with some 
gaseous matter, between which and the mollusk there 
no ogame connection. The appearance of the 
anmal and its float of an-cells as very interesting 
and we are not surprised that the latter has attracted 
considerable attention. 

In the fourth volume of the Journal of the Pluila- 
delphia Academy 18 an interesting paper entitled 
‘Remarks on the floating apparatus and other pe- 
cuharities of the genus Janthina,’ by ee 
Crates, M.D., in which he details his personal ob- 
servations dung a voyage fo the East Indies. His 
experiments confirm ie correctness of Cuvier as to 
the absence of any anatomical umon between the 
moliusk and the an-cells of its float. Te informs us 
that he placed some Janthinw ina tumbler of bine, 
and having removed a portion of the float of one 
with scissors, the a | soon set to work to supply 
the deficiency after the following manner. The 
foot was advanced upon the remaining vesicles, 
until about two-thiuds of that part rose above tha 
suiface of the water: it was then expanded to the 
uttermost, and thhown back upon the water, lhe the 
foot of a Lymneea when if begins to swim; it was 
then contracted at the edges, and formed into the 
shape of a hood, enclosing a globule of an, which 
was slowly applied to the extremity of the float. 
Thee was now a vibiatory movement throughout 
the foot, and when it was again thrown bach to 
renew the process, the globule was found enclosed 
In its newly-made envelope. Fiom this it results 
that the membrane enclosing the cells 15 secreted 
by the foot, and that there is no attachment be- 
tween the float and the animal, othe: than that 
arising fiom the mee adaptation and adjustment of 
proximate surfaces. Di. Coates states that the float 
vanes in different species. In Janthina fiagihs he 
describes it a8 convex, subcarinate above and con- 
cave bencath, straight, and composed of large ve- 
acles: in J. wlobosa he found the vesicles smaller, 
and the float flat both above and beneath; added to 
whieh it as formed by the reumon of one of the 
edges into a spiral and neatly carcular dise. In J. 
Ougna if was strught, nanow, and flattened, and 
the vesicles were small. Along the under surface 
Of the float a ttle line of pearly fibres was remaiked, 
to which are attached the eggs of the animal. 

We may here remark, in i:eterence to the ergs of 
Janthina, that Sir E. Home published in the ¢ Phil 
Tians.’ for 1817 a paper which 1» appended to Cap- 
tain Tuckey's * Narrative of the Expedition sent to 
explore the River Zane, usually called the Congo,’ 
in which paper he describes and figures, with the 
tees of other mollusks, what he regarded as a 
(ainerated or chambered nidus for the eggs of the 
Janthina in its own shell, “This animal (he ob- 
serves), not living at the bottom of the sea like the 

ermes testacea (shelled mollusks), in general de- 
posits its eggs on its own shell, if nothing else comes 
nits way. One of the specimens of the shell of 
the Janthina caught in the voyage to the Congo 
lurfunately has the eggs so deposited.” 

This view 18 not corruborated by Dr. Coates or by 
other observers. Dr. Coates indeed states that 
though he had no opportunity of observing the eggs 
of Janthina fragilis, fe is strongly inclined to be- 
heve that the eggs figured and described in the ‘ Phi). 

lans.,’ as above alluded to, belong to some other 
~ . animal: and he grounds hia belief on the 
dissimilarity between those figures and the eggs of 

: slobosa and J. exigua. In thewe two species the 

are contained in little membranous bags of 
some vonsistence, which are attached in rows to the 
Dearly fibrea of the under surface of the float by 
~ wo pedicles similar in appearance te 
OL ii, 
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the fibres. These bags are covered with minute, 
gelatinous, comical eminences, and are partially di- 
vided by incomplete septa, as may be seén by the 
ald of a powerlul lens, In J. exigua, the division 
is very partial; buf in J. globosa it gives to the 
whole sac a chambered appearance. It would 
seem that the anmal consumed considerable time 
in depositing its eggs, for the bags nearest to the 
eatremity of the float were constantly found empty, 
while the central bags contained young shells full 
formed: those towards the animal ware filled wath 
eggs. The probability is, that the young animals 
When hatched ascend the float of the mother, and 
thus gaming access to the suitace, construct the 
elements of then future support. 

M. Rang, who also notices Sir Everard Home's 
sfatement, mentions it as certain that Janthina depo- 
sits its eyes sometimes in considerable number. as he 
has had occasion to ramark, undar the float, where 
they are attached by means of small pedicles, and 
he goes on to say, that the ammmal abandons them, 
fogether with the float, which is then charged with 
their preservation, M Rang adds, that it as pos 
sthle that, at this epoch, the natatory appendages ot 
the mantle, being sufficiently developed, permit the 
animal to use them for swimming, and thus supply 
the loss, or one must suppose that these animals 
have the faculty of replacing the float. ‘That they 
have that faculty we have above seen, 

Biowne, in ins ‘Natural History of Janiaiea,’ 
gives by no means a bad aecount of the floats of 
these animals, many of which he cneountered be- 
tween the Bermudas and the Western Islands, im bis 
voyage from Jamaica, He says, TD have observed 
many of the vemcula themselves swimming upon 
the surface of the water, which imduced me to 
think that they were thrown off as the creatures 
retued.” Sloane also saw these oceame snails, and 
figures them. 

In Januauy, 1833, Di Giant exhibited to a meet 
ing of the Zoological Society of Pondon numerous 
specimens of Janthina vulgaius, Lam, and of Ve 
Jella limbosa, Lam = (one of the Acalepha), both 
animals of rare occurrence on the English coast, and 
chefly met wath floating in tropical or warner 
seas They were obtamed by him at the beginning 
of September, 1832, in Whitsand Bay, close to the 
point of the Lands End, Comwall, where they were 
thrown in great mimbers on the sands, after a storm 
of three days’ continuance from the north-west 
they must, he observed, consequently have been 
floating before they were duected to the coast by 
the storm, in Jafitudes at Teast as high as that in 
which they were found = Dr Grant rewards ato as 
probable thaf neither of these anmals is capable of 
discharging at will the gascous fluid by which they 
ale supported on the surface of the sea, otherwise, 
In such a violent and continucd tempest as that 
which stranded them, they would have emptied 
then vesicles and have sunk to the stiller bottom 
(‘Proceeds Zool Soe? January 22, 1833, p Tb) 

Browne, on the other hand, says, speaking of the 
float, This raises and sustains if while it pleases to 
continue on the surface, buf when af wants to re- 
turn, it throws off ats bladder and sinks ” 

In the * Proceeds. Zool, Soe" for 1886 p 8218 4 
notice by Mi Thompson of Belfast, of the oceru 
rence of danthina exicua on the Tush coast. His 
words are, * The oceanic snail, Janthinaevigua,Sow,, 
whieh was, 1 believe, for the first time notiecd in 
1834 as occuring on the English coast (Turton an 
“Mag. of Nat. Hist ,’sol vi p 3852), and never be- 
fore on that of Jreland, was obtained in) consides 
able abundance in September, 1834 af Kilkee on 
the coast of Clue, by Mis. James Fisher of 
Limenck.” 

Dr Grant, in the communication referred fo, sug- 
gests that the Janthina may be a picdacious gapy- 
fropod, and prey npon the beautiful blue velella, 
thus acquiring fiom its food the tinge of its shell, 
Lamaick, on the contrary, considers it as a plant- 
eater. It 1s not improbable that it be both canm 
vorous and herbivorous, When touched the Jan- 
thina exudes a purple liquor. 

Referring to Fig 2715, representing the animal 
swimming with the float) expanded, the letters 
designate the following paits a, the head, 6, the 
mouth; ¢, the tentacles, d, the eyes; «, the border 
of the mantle at the entrance of the branchial 
cavity; J, the postenor part of the foot; g, the 


‘lateral expansion of the mantle provided for swim- 


ming; &, the anteror part of the foot , 2, the bundle 
of aerated vesicles, serving to suspend the animal on 
the water; m, the egus clustered under the vesi- 


cular bunch; 2, the shell. 
9716.—THE STRIATED Lerroconcnus 


(Leptoconchus striatus). This delicate shel] was 
first described by Dr Ruyppell in the ‘ Proceeds. 
Zool. Soc.’ 1834. p. 105, and subsequently more 
fully in the ‘ Tiansactions’ of the same Society, vol. i. 

the shell is pellucid, subglobose, with a de- 


suboval aperture. In geneial form the mollusk 
approuches Janthina, and is destitute of an Oper- 
culum; and Dr, Ruppell “suggests that the b) & 
tematic place which should be assigned to this 
Fens is nearthe Janthine. The number of the 
tentacula. the oval proboseis, the mantle Cestitute 
ot ee the pecthonted bianchi compused of 
closely heaped pyrannds, are so many maths of 
affinity, to which may be added some vl the cha- 
ractéls of the shell “But he states himself to be 
ese awaie of the difference between the 
wbitations of these Benera, which is 90 wide as to 
afford no confirmation of the conectness of thr up- 
proximation.” —(* Proceeds, Zool Soe.') 

The shell is of a duty miuk-white, funowed ex- 
fermally with numerous loneitudimal undulated limes. 
The Leptoconchus striatus is found in the Red Sea 
imbedded in calcareous manses ot coral, generally 
Meandina, and has no commumention with the 
Water, excepting by a moderate opening, im the 
same coral mass are also mbedded Magiius, Vene 
rupes, and other shells, 





2017.—Tim Star-bisn S13 Lierr 


(Stylifer astericola, Brod). The hittle parasitic 
shally fo which Mi Brodemp has assigned the 
rence appellation of Styler, fiom the little style 
wthen apex he regards as constituting the type of 
a distinet tamnly 

Mi Brodciips observations on Sty lifer (1 Stiliter) 
will be found in the * Proceeds. Zool. Soe.’ March 
27, 1832, p 60, where the characters of the OMS 
ie laid down He characterizes the shell as hyaline, 
Nuibinate, with the apex of the spire assuming the 
form of a style, with the aperture subovate and 
acuninated above, The hp is acute and sinuate 
or waved 

The mollush has its mantle thich, fleshy, cup- 
shaped, and coverng the last whorls of the shail. 
The proboscis as very long and vetractile The ten 
lacula are round, thick, subacununate, and placed 
at the base of the probosas. ‘The eyes at the base 
of the tentacles are sessile, and very uunute ‘The 
branchial apparatus appears in the foun ol a strgrle 
filament Atteramore minute account of the anatomy 
of the mollush, Mi Biodcup, in veference to the 
present species, adds Mi Cuming found this 
elegant parasite burrowed in different parts of the bays 
of the oral dise of Astanas solans Lt was almost 
hidden from sight, so deeply dues the animal! pene- 
Hate nto the substance of the starfish, im which at 
makes a comfortable cyst for itself, and wherein at 
most probably turns by the aid of ats rudimentary 
foot Al the specimens infested with these tes 
taccous mollusks appeared to be im the best health, 
though there as reason to believe that they teed upon 
the yuices of the starfish = Mi Biodenp observes 
that Styditer (with that istinet of scll-prese:vation 
Which gs imparted to all parasites whose eaxstence 
depends upon that of their mdus) appears, he the 
larva Of the achneumon tubes among msects, to 
avoid the vital parts, for in no instance did Mb. 
Cunung find it imbedded anywhere save in the rays, 
though some of the imdividuals had penetrated ‘at 
thea base, and very nea the disc. When extineted, 
the older shells have the appearance of a nulhy- 
clouded glass bubble. the younger shells Mi. Bio- 
deitp found of an uncloudcd trapsparency, 

Reternng to Pig: 2717. a remesents a portion of 
the Sea star, Astenas solais, showing Sty hier 
astenicola inoats cyst, &, a fine specimen of the 
shall, cand @ Upper and under views of the same, 
magnified. 


27 18.—-Turton’s SIYTieeR 


(Stylfer Tirtont, Brod ) In the ‘Proceedings 
already teterred to, Mir Biodemp, im reference to the 
present species, remaths, that Di. Turton, im the 
second volume of the Zoological Journal,’ p. 367, 
pl. 13, desenbes and tguies a shell under the name 
of Vhasianella stylitera, adding that he found a 
dozen attached to the species of Echinus esculentus 
diedged up in ‘Torbay. Mr Brodenp observes that 
itis clear that Dr Turton’s shell is not a Phastanella, 
for itis descuibed as having no operculum, and the 
similarity of the shell Jeaves no doubt, when joined 
tothe parasitic habits of the aniunal, tnat itis one 
of the congeners of Styhifer astene¢ola, Myr. Bro- 
denp therefore names Dh, Turton’s specimen Styler 
Tinton It as represented of the natural size and 
maguified. 


2719 —Tue AWL-SHAPED SrTyLiFEr 


(Styhfer subulatus, Prod.). A third species of thi 
genus 18 termed subulatus from its elongated figure. 
Jt 1s a nafive of the West Indian Seas. Mr. Bro- 
denp observes that the shell is so beautifully trans- 
parent that the columella in fine specimens can be 
seen as distinetly as if there were no intervening 
medium. The Jong apex, which consists of many 
“'--- © whorls, is generally out of the perpen- 


pressed and almost obsolete spire, with a large » dicular. The habits of this pce oe SAsnon tm: 





5 
9717.—ttarfish Stylifer. 





8713.—Litiopa, maynified 





8720.—-Acute Ilippoav» 





—Turton's Stylifer, 





8732.—Cemmon Pileopals. 





9714.-~Fragile Janthinus. 





97 Vhe—Oceanic Snail, swimming. 





3719.—-Awi-shaped Stylifer. 





cute Hipponyx, 





8716.—-Striated Leptoconehus., 





3727.— Leach s Cry ptosome 





97206.—Convex Sigaretus 





3728.—-Velutina capuloidea. 





8730.Ordinary Cone. 





2723 —Hipponyx cornucopia fossil 








3726 —Sigaretus haliotoildeus 





#724 —Biack Cenocella. 
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“The shell 18 represented of the natural size and | 


magaified, 


Family CAPULIDAD (ITIPPONYX, PILEOPSIS, 
SIGARETUOS, &c ). 

Inthis family, Les Cayndoides, says Cuvier, are placed 
certain genera of which four have been removed 
from the Patella They have all, he saya a shell 
witha patnlous opening, and but slightly turbinated ; 
without operculum, notch, or a siphon. In other 
paints they resemble the other Peetimbranchiata. 

With respect to the genus Hipponyx, which we 
may here state 1s one ol the formsin the present family, 
the shell of which is patelloind, Mt Sowerby was in- 
ehned to refer it tothe acephalous or bivalve mol- 
lusks, because among other reasons its shell was 
fonnd to consist of two puts, in which view he 
differed from Defiance, who regarded it as aunivalve 
with the property of making # support tor the pur- 
pose of raoing its above the shells or stones to 
which it is attached | Tamarck considered Hip 
ponyx a subgenus of Pileopsts (Capulus, Montf ) 

~Deshayes, in the last edition of the * Animaux 

sana Vertebros, observes that the short descrtption 
given by Cuvier, in the Annales du) Museum, of 
Pileopas, ws the only one known at present , and 
this lea tn feaches us that the animal, attached 
torts shell by a muscle in the shape of a horseshoe, 
woprovided with afoot comparable with that of the 
Patella . that it has a rather large cervical eavit 
contamng a peetinated branchia comparable with 
that of the Crepidulw , and finally, that af has a 
proboseiditorm head, with two fentacls with eyes 
at then base Observation has Jong demonstrated 
that the tine Poleopades though they live after the 
manner ol the Patella, are still more sedentary than 
the Jatter, for there may be seen, in eertam mdi 
viduals of the Pileopsis Ungartca, mregujanties 
proceeding from the body on which at has” lived 
when young contimuing exactly the same to adult 
age~-rieruluities whose tiaces may be observed 
on the dines of growth, and which prove, ino the 
opimion of M Deshayes, that danng its whole life 
the animal had never changed ats place ‘This mode 
of existence approaches closely to that of Hippony 
The latter genus, established by Delanee, was con 
sidered by Lamaick to be merely a section of the 
Pileopades, Other zoologists, M de Blainyile 
among them, testing on new facts, adopted the genus 
of Defiance and placed it inthe nerhbom hood of 
Pileopss = M. Deshayes, however thinks that at 
will nevertheless be possible, affer a Close examina. 
fon of the two genera to reftumto the opimon of 
Lamaich, and thus supports it 

The Hipponyees have a shell resembling that. of 
the Pileopsides, but then dehcate foot assumes the 
properties of the mantle, and becomes a secreting 
Organ, producing a more ot Jess thick calcareous 
support, on which the ammal as attiched by the 
game hutseshoe-shaped muscle which ais anscited in 
the shell The ammal ol [ipponyx then remains 
necessauly attached, after the manner of the Oysters 
and Cram, to submanne bodies | This manner ol 
life ina cephalous or headed mollusk, and the property 
which it possesses of secreting a support, gives it are 
semblance to a bivalve shell without a lunge This 
support, which as very thick ino some species, di- 
inmishes insensibly ain others, and sometimes 
Yecomes very delicate. M. Deshayes states his 
Knowledge of ceifam species whith, instead of se- 
creting asupport, atfached themselves to other shells, 
and thereon hollow out to some depth the place on 
Which they live.  Ehisampression offers exactly the 
same form and the same accidents as the more 
or Jess thiek support above noticed — Between these 
apecies and those which live sedentary, without 
leaving any trace on the body which has served 
them fur a resting-place, there exists bat very little 
difference ; and it is to be presumed that there 1s no 
considerable discrepaney in the organization of the 
animals. Thus, in lis opmon the passage between 
Pileopas and Tipponyx is established, and the 
opimon of Lamarck justified 

M. de Blainville, MVE Quoy and Gaimiud, and 
others, have confirmed these details in every mpoit- 
ant respect. It would appear that the animals are 
diwecious. 


2720, 2721.—Tnk Acurr Hiprovy< 


(Hipponyy acuta). Capulus acutus. In the genus 
Hipponyx the shell is conoid or depressed ; the apex 
not spnal, the apertwe with mregular edges : the 
cavity deep with a hoieshoe muscular impression. 
The foot secretes a lamellar support, presenting a 
similar muscular impression. 

The animals of this genus are marine, and are 
found attached to stones and shells at various depths 
fram the suiface to sixteen fathoms. 

‘syHipponyx acuta is a native of the seas of 
Nev rs fe limpet-hke shell 18 striated Jongi- 


tudinally, anu’ th 
: e edge crenulate; the colour 
externally is pin internally white. 


Besides the prese Sapecies, Deshayes enumerates 
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— cov nerenenellonae ror corpeeer 
five others, to which should be added Patella Aus- 
tralis and Patella muitiata. 

Referring to Fig. 2720, a shows the upper valve 
in its natural position, >, an inside view of the 
same At Fig. 2721 we have a variety of H. acuta ; 
a shows the anmal , 0, the shell. 





7722, Tir ComMON Prt KOPSIS 


(Pdeapses unganca). \n the genus Pileopsis the 
shell ms iregular apd conical, with the apex more or 
less sprral, and dnected bachwaids the aperture is 
rounded, simple, and mregular; the cavity 1 deep 
with the horseshoe muscular mmopression. The mol- 
lush does not secrete any shelly lamellar support. 
The genous Pileopsis consists entirely of manne 
species, which are found adhering to stones at 
vanious depths fiom the sulace to twenty fathoms 
Like the hmpets, they do not appear to remove trom 
the spot to which they are first attached, and they 
furm, probably by the chemical avency of some 
solvent fluid, or, as some suppose, py the long con- 
tinned operation of currents of water, a cavity mote 
atless deep in the surface to which they adhere. 
The sean of the East and West Indies, and of Eu- 
rope, ptoduce then respective species. 

Phe Pileopsis unganca ws common inthe Med- 
tenanean and on the coasts of our island and the 
adjacent continent) | The shell is strated, the vertex 
revolute , 11s covered witha thich and somewhat 
velvety epidermis , the interior is roseate At Fig. 
2722, a represents the shell in situ), b, an inside 
View, 

M 
should be 
tata 

Fossil specamens both of Tipponyx and Pileopsis 
occut, principally in the mountamn limestone, and also 
in the tertiary strata | Pooungaiea as met with ina 
fossil state in beds belonging to the Jatter  sys- 
tem At Pig 2723 18 represented a fossil species 
of Hipponys, viz, To comucopia (Patella cornu- 
copaoof Lamarek): a represents an external view 
of the upper valve , 4, an intemal view of the same, 
c, the inside of the lower valve, or lamellar support 

2724 
(Conocdla nua) In the genus Conocella, the 
mollusk, though at has the bach covered with oa 
deleate flexible shell, may be regarded as naked , 
M de Banville, indeed, says that its utterly shell 
Joss, but he ws herein eror, fora shell in arudimentary 
state does exist The body of the mollusk 1s ellip- 
teal and much depressed the borders of tae nants 
are very delicate, spreading out largely on all sides, 
and notched infront = the foot is oval and small , 
the head is mdistinct . it supports fwo tentacula 
hidden under the sheld formed by the mantle 
they ae short and contractile, with the eyes ex 
ternally at therm base. The bach is somewhat con- 
VOX 

One species only 1s known, viz... the Conocella 
mivta from the seas of the Isle of France, and was 
first described by De Blainville from a specimen in 
his possession — He places this genus, with Sizaretus, 
Velutina, and some others, in his oder Chismobian- 
Ciata, the second of his subclass Paracephalophora 
monowa 

The animal is represented at Fig. 27241n two 
aspcets, one showing the upper, the other the under 
surface 


Deshayes records eleven species, to which 
added Patella Galathea and P. tricos- 


-THe Brack Cortocrr1a 


2720 


—Tnr Conven SigaARFTUS 


(Siqavetusconvecus). In’ the) genus Sig iretus 
Which closely approaches the preceding, the shell 
is far more amply developed, and in some species 
itis thyeh and solid Tf 18 more or less depressed, 
with a patulous aperture, and a little spire, the 
whorls of which increase very suddenly = Duung 
the lite of the mollusk, it sw enveloped ina spongy 
shield, which greatly encompasses its borders, as 
well as the foot, whichis the true mantle In front 
of this mantle there is a notch and a short canal 
which serve to conduct waterinto the branchial cavity. 
The tentacula ae conical, and the eyes are placed 
at then external base. Only afew living species of 
this genus are known. 

The Sigaretus is represented in two views, one 
exhibiting the under surface of the animal, to show 
the foot, tentacles, and canal. The other is a 
lateral view. The shellis smooth and very delicate 

At Fig. 2726 an allied species, Siyraretus halio- 
toideus, 18 represented, distingmshed by a thick 
solid shell marked with stig. 


2777 —LEACH'S (RYPTOSOME 


(Cryptosoma Leach’). The genus Cryptosoma, 
founded by M. de Blainvilie, is so nearly allied to 
Sigaretus, that Mr. G. B. Sowerby doubts the pro- 
priety of its separation, and says, respecting the 
specimens in the Brith Museum, ‘ we are con- 
winced that De Blainville’s Cryptosoma Leachu is 
e same as one of the two shells which Adanson 
calls Sigaret.” 








Cones, 


M. de Blainville states that he knows two specie 
both from India; and Cuvier, who admits fife 
genus, in his last edition of the * Régne Animal,’ say, 
‘* Besides the species C. Leachii, in the Baiitish 
Museum, we have another, C. Carolinum, sent liom 
Carolina by M )'TWermimer. 

Thé shell in Cryptosoma closely resembles that 
of Sigaretus ; it covers the head and abdomen, and 
Is carned upon a foot four fimes ite size, cut almog 
aquarely behind, and which produces anteilorly a 
fleshy part of an oblong figme, which constitutes 
nearly one half of the mass, The head of the mol. 
lusk is flat, with two tentacles; the branchial 
apparatus 18 large, and pectinated and placed on the 
ceiling of the dorsal cavity. 

2728 —Tut VELuTINA 

(Velutina capiloula) Helix Jevigata, Vinn 
M. de Blainville observes that he founded the pens 
Velutina upon an individual provided wath ats she |] 
which he owed to the generosity of M. Detrance 
he adds that he 1s acquainted with only one species, 
from the coast of England, whieh 1 very probably 
the same as that of which Muller speaks under 
the name of Bulla Velutina , and which Lamatek 
erroneonsly regarded as the analogue of his Siga- 
retus hahotoideus Mi. Giay, he adds, also Pi0- 
posed the genus under the same name. The latte; 
7oologist places Velutina as the type of a family, 
between his Tiuneatellide and Paludinida, 

The shell 15 patdhtomm, covered with an ep. 
dermis, with a small lateral spire, and without a 
columella ; the aperture 1s large ; the edges almost 
continuous and sharp 

The animal has the border of the mantle simple 
antenoly, and double for the rest ot ats cncum. 
ference. The toot 1s thick ; the tentacles bare, 
coneal, and distant, with ao small frontal vel! 
between them = The eyes ae black, and scated 
at the external side of the base of the tentacles, 
The mouth 1 large, at the extremity of a soit of 
muzzle. The muscle of attachment 18 of a hotse- 
hsoe shape 

The shell of Velutina laevigata (Velutina eapulot 
dea) is represented at Fig 2729 as destitute of the 
mollusk. 


Family CONTI DAS (CONFS), 


The Cones are all included by Tinnwus in one ge- 
nus, Cuvier makes them a great division of his 
family ‘ Les Buccmoides ’ M. de Blainville unites 
them with the Ovule, Cyprre, Voluter, and ‘Tee- 
bella, under the family title of Angyostomata. 

With respect to the genus Conus, Lamarck sepa- 
rated itinto two divisions, the first comprising those 
species which have a coronated, the second contamn- 
ing those with a simple spire. 

M de Blainville divides the genus as follows ° 

a Conical species, with a projecting spre, which 
is not crowned with tubercles | Example, Conus 
generalis (Genus Conus) 

B Conical species, with a coronated spire, which 
is either projecting or flattened | Example, Como 
Impenahs (Genus Rhombus, Monttort). 

y, Species a httle elongated, suboval, the spre 
projecting and pointed, but not coronated oo 
crowned with tubercles. Haample, Conus tcxtilis 
(Genus Cylinder, Montfort). 

8, Subcylindiical species ; the «pire apparent and 
coronated. Example, Conus geogiaphus (Genus 
Rollus, Montfort) ; 

¢, Elongated cylindrical species, with a projecting 
spue, and the aperture Piel wate Haeiryoe ped ayn 
Terebellum = Example, Conus Nussatella, and © 
Mitiatus (Genus Hermes, Montfort). 

When we consider the multitude of species in- 
cluded in the genus Conus, some such division 15 
necessary, if only for the sake of convenience, and 
of assisting the student. Deshayes and Tamaick 
enumerate one handied and eighty-one recent spe- 
cies, To these Mi, Sowerby and Mi. Brodeup 
have added many more, so that about two hundied 
and ten species, or perhaps more, are recorded. 
We must, however, bear in mind the caution given 
by Mr. Brodenp, in the * Proceeds. Zool. Soc.’ 1833, 
p. 52, who as preliminary to a deseription of many 
species brought by Mr. Cuming fiom the Westen 
coast of South America and the islands of the Seuth 
Pacific Ovean states “the difficulty of the task 
ansing from the infinite vaneties presented by this 
genus ; and the very few points of form and struc- 
ture inthe shell which ean be relied on as the 
foundations of specific character.” And he em 
phatically adds : ** M. de Blainville, when noticing 
the numerous species already recorded, gives Us & 
hint that many of them may be what Adanson calls 
‘especes de cabinet,’ and no one can examine an 
extensive collection of cones, particularly if it con 
tam many individuals of each species, for the ea 
pone of comparison, without being struck by tt 

force of the observation. Colour, granulation, oF 
smoothness, length or shortness of the spire, its 
plainness or coronation, will be found in many sPp* 


VouuTes | 
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cs the result of leealty, food, or temperature ” 
M Duclos, in reference to the numbers given by 
j amarck, states that he 18 convinced that thee ale 
miny of the species which can only be :egaided as 
, wieties at most. 

Many of these species and varieties are very 
}rautitul, both in shape and colow, and the genus 
jas always been nals valued by collectors Com 

lynaemanis, cedo-nulli omaicus, atiisiacus, am 
mals, and some others, have brought very lage 

rices, and some of the finest specimens of these 
cils are now In this country 
Lhe cones ae principally confined to the southern 
and tropical seas, and thouzh a few species are 
ound in the Meditciranean, none Crist as far ds yet 
,nown in the northern seas, in fact them numerical 
patio decreases &@ We piss noithwaids from the in- 
tertropical latitudes 

In then congenial waters, thesc shells are feund 
on sandy bottoms at depths varying fiom aficw cet 
io «ventecn fathoms 

The mollusks arc Carnivorous 

With respect to genenc characters they may be 
summed up as follows — 

Shell thick, solid, rolled up as it were, in a coml- 
cal orm, epidermis membranous, sometimes very 
thek, spre of different degices of cle vation, some- 
fimes almost flat, aperture Jong and very natrow, 
widening a little anteriorly , lips gcnesally straight 
and parallcl, the outer lip simple and shia p-cdged, 
sometimes a little curved, the inner hip without any 
plats on the columella, but with a few clevated 
tit on its antetion farmination Opcrculum horny, 
very small, subspnal, with a terminal summit 
placed oblique ly on the back part of the foot, and, 
when compared with the length ot the aperture ap 
pearing he a rudiment 

Ammal elongated very much compressed and 
volved, with avery distinct head, tcrmimated by a 
yioboscis capible of much extension , mouth with 
atongue rather short, but projecting and armed 
with two rows of sharp teeth, tentacula cylindi- 
cal canying the eyes neat the summit , foot oval, 
elongated, wider beloic than at ts behind, with a 
trinsverse anteniot Channel, mantle scanty, nanow, 
fuming an elongated siphon im front 


2730 —Tnr OrpinARY Cong 


(Conus generals) ‘This spcaics is an caample of 
the group, chatactenved by a smooth jrojecting 
apie, not coronated (hat a not crowned with tu 
becles) Independently of its beautiful maibling, 
the clegance of its form as sufhaient to arncst the 
attention of the most superficial observe 

At lig 2781 15 repicecnted the animal of a dis- 
finct species of Conus, viz, Conus Brand inus —a, 
as secn im profile, 0, the undar sided the opa 
culum 

The genus Conus occurs ina fossil state 

Tamaick records uime fossil specics  Deshaycs 
in his tables makes the numbcr forty-nine (ter rary), 
ool which, @ Mediteraneus, he gives us both 
living and fossil (tetiary) Mi G Bo Sowerby 
( Gencia ) says “ Tossil concs are not unfreguent , 
but we beheve that they occtr only in the newer 
stiula, or those above the chalk such as the London 
chy and ciag in Kk neland, the caleane grossier in 
liince, and the contemporaneous beds im otha 
counties, there are a few seen in collections, tiled 
with a coanse, dark-picen arcnace ous substance , 
these belong fo the terrains calcareo trappdcns of 
Biongmat Doubtiul casts arc met with in the in 
fear oohite, according to Conybeare and Phillips’ 
The same author gives a figure of C dorm.tor a 
fossil trom Barton, approaching very near to a 
Pieuotoma Many specics arc found in the bluc 
mats of the south of France (M Marcel de Scrcs ) 
M de Basterot gives many from Bordeaux and 
Dix, &c&, one of them, ( deperditus of Lamarck, 
# analogous to the cxisting species at Owhyhec 
Among the fossil species from the western borders 
ot the Red Sea, collucted by Mr James Burton, 
nimed by Mr Giay and Mi Fiembley and com- 
municated to Mt Lyell by Mi Greenough, are 
twelve species all ving , but nathea Co Meditcria- 
Neus nor © depeiditus appears in the list 


9732 —Tue J innaTEp CONnoELIX 


(Conoehr Imeatus) ‘This genus Conoelis, Conaelin, 
oF Conohchix, was established by Mi Swainson for 
& oup of shells which he regaids as constituting @ 
bevutiul link between the true Cones and the Vo 
lites Whe shell he descubes as conform, with a 
Vity short spire, the outer hip is uimple, the colu- 
miila plated, The aperture is linear and narrow 
lit mollusk ia not known = he lineated Conoelix 
Inhatits the South Seas Several other species we 
known, some from the Pelew Islands, others from 
Tahiti, Raatea, &e. 


Family VOLUTIDA (VOLUTES, OLIVES, &c ). 


the Volutidge form an extenave group of most 
beautiful and imteresting shells, the mollusks of 
Which are decidediv garmivorous. 
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Mr Gray (1n his ‘ Synopsis of the Brit Mus.’ 1812) | 
divides the Volutide into the following genera, viz, | 


Cymbium, Volutella, Voluta, Mitra, Vulpecula, 
Turis, Volvana, Imbicana, Marginella, Hyalina, 
and Persicula 

With respect to the general characters of the 
family this eminent naturalist observes that the 
Volutes have all arccurved siphon, and only a notch 
in front of the mouth of the shell, but the front of 
the pillar of the shell is regulay and obhiqualy 
plated The foot of the ammal is very Jatge, 
putly hiding the shell, and generally decply ricked 
on cach side in front) Mostly the shell is covered 
with a distinct epidermis or parostiaca, but ina 
fewyasC ymbium (Cymba, Brodcr ) theanmmal when 
any sand or other matter gots between the shell and 
the uppear surface of fhe foot secretes a quantity of 
shelly matter, and covers the adventitious substance 
With a glassy layer, 50 as to prevent the extraneous 
particles from anaitating it) | Insome Mr Guay re- 
marks (as Volute angulata) one of the sides, and 
in others as Maginclla both sides of the mantle 
mic produced and reflected over the bach of the 
shall and the shelly matter scarcted by these parte 
covers the outer surtice of the shell with a polished 
coat dike the cowncs (Cypraa This) polished 
coatmis is also eaprossly noticed by Mi Brodcrp, 
who atter commenting on Lamaich § asscition that 
the Voluta appeat to be unprovided with an epider. 
mis, and stating that a cueftel exumination of a 
collection of these festiceams now an the British 
Muscum has cnabled him fo express tis behel that 
fewal any of the specaesol Cymbir, Melo, or Vo- 
Juti ate without at, zoos on fo say that the species 
of Cymba haye not only this ¢ drap meauin’? but 
also the additional protection of a glaze or vitteous 
pollack, secreted by the animal, and moire or Tess 
extended over the shell | Dhus dast as increased as 
the animal advances in age, and im scme species, as 
Cyml ew proboscidalis porcina, rubizimosa Ac , forms 
a complete surtout, which in old specimens tits such 
an appearance as has led more than one uninitiated 
bpectator to mmquoc whether a thick couting of 
cnimel had not been poured over the shell 
(Sowarbys Genaa and Species Conchy lore ) 

Only a few species are provided with a horny 
opaculum Of onc genus, Cymbium = or Cymba, 
the ammius arc ovoviviparous the shell mi the 
newly born younz is compu ravely very large, and 
the iperx of the spice offen nrezululy twasted 

Mi Swinson, who rguds the Volutida as femm 
Ing one of the most be vufilul and interesting fam 
hes of the gintiopodous mollusks, states thet ain the 
majorty the eyes are sessile placed at the 1 ise of 
twoshort tentacult and that the mouth is probesa 
dilorm and eaten dc, while the foot, m the ty pieal 
specie , 1s Of enormous size Ee adds that) the 
ue Ils present us with more fiangible charaders than 
fhe mollushs The base as never prolonged al- 
though am some mitres (1iari) its contracted In 
all others it as truncated and decply notched The 
plaits upon the pillar are always at the base, not i 
the middle of the apature  thongh m some as 
Oliva &c they assume peculiir modifications — Phe 
proportion of the spe fo the aperture varies an 
almost every cenus and as thactore but a subord 
nate charac: | Numerous ab oas this family, nearly 
all the species are confined to warm [etitudes, pat 
ticularly those of the tropics Jt as hardly neces 
sary to add that the whole are predacions and con 
acquently ¢amivorous 

Mr Swainson subdivided the Tamly Volutiua 
into the following sections ot subfamilies — 

1 Jolutma, or type Volutes, having a short 
spue, moe or less papillary with the lower plaits 
upon the pillar (columella Jip) the largest the 
foot cxcesively Jange and cnvcloping the sides of 
the shell 

2 Mitra, ov Mitres, having the spne always 
acute generuly longer than the aperture, and the 
lowe 4 columella: plats the smallest The foot as 
small, not dilated at the sides, and the oral pro- 
boscis 15 long 

3 Olnina, or Olives, cylindincal in shape, the 
apcituie dinear, with the columetlar lip thickened 
and confusedly plated 

4 Ancillarma, the apature wide, and the base 
of the pillar alone thickened and stirited 

 Maryinellina, Date-shclls, having plaits upon 
the pollu, and cienated teeth on the thichened 
outer hp the foot very large, but the mantle 
neither lobed nor reflected 

With respect to Conoclix, which we have above 
descubed, it forms a genus under the sublanuly 
Mitiine, im Mri Swainson s arrangement 

Fiom these preliminary observations on the Vo- 
lutide, we shall now pivcecd to our pictonal spe- 
cimens, which will convey far clearer ideas of the 
forms of this family than the most elaborate de- 
scription 

2733 —Nerptunn’s CyMBA 


(Cymba Neptum) In the genus ( ymba (Cymbium, 
Monti.) the last whorl a ventrigose, The animal 
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Sa 
has a large thick fleshy foot, without an operculum, 
there i» a veil on the head, at the sides of which are 
the tentacles The proboscis is ather Jong and its 
siphon has an appendage on each pide of its base. 
The shells grow to a laige size, and many aic vury 
beautiful In full giown specamens the Kpue and 
apex are cnurcly concealed, bemg overhung by the 
uppor border of the Jast or body whorl, which is 
canmated and somewhat reflected, so as to loam an 
open and somewhat round concavity The shell as 
of a biownsh acd colow, with a strong brown 
epideimus, over which an cname!l hhe glaze is ex- 
fended over about a fourth y ut of the shell, leaving 
the epidermis of the bach uncoated The pillar as 
four plaited 

The Cymba Neptum as found on the coasts of 
Alnea generily, in shallow water on sand o: mud 
Referning to Fiz 2733 a shows the Cymba, with ite 
large patulous aperture, the upper iim of which may 
be seen icflected and hiding the spne , it cvlibits 
also the Jour plats of the columella, and the eatent 
to which the glaze of enamel is deposited, & shows 
the same shell seen fiom above, and ¢, the youn 
shell in the same aspect, in this, it wall be eh 
that the spue is visible, and that the upper edge of 
the tim has not yet acquicd ity perfect degice of 
development 











274, 2735 Tn Mero 


(Melo A thopus) Ammil and shell = The 
mollush his the form cf ats body fitted to the 
concavity of the who lio which itas lodged — It 
is cuvcloped by amantle of rather deheate struc. 
fure, Except at the borders where at as thickened 
but not to any gicat degree, and without any 
face of Guida or lobes Bulow the antcuon part as 
avery consider thle and thich respnatory canal, at 
the posteno root of wlnch a a tenticula appon- 
dige The foot as catemely voluminous, of an 
oval form, vary convex above, without any ace of 
a transverse or a longitudinal furrow 

Ioas however, capable of Lang withdrawn an 
gical put into the shell, by folding longitudinally 
Ihe head forms a distinct and large mass, flittened 
and boidarcd on its cucumicrence by a sort. of 
veil with thick edes and doubtless susceptible of 
picat Catension Lhe tentacles are lataal, very 
distant fiom cach otha, come ud rather Gongated 
and contractile The eyes remarthable for their 
sigc, alc abo very distant fram cach otha, sessile, 
and placed behind the tentichs They cxlubit a 
distinct pupil an cnommous crystalline lous, and a 
bligh choroid membring , the whin passes delicate 
and thinspaurent over them, fonmus a comet ‘Twe 
small slips, apparently muscular have been detected 
postcrotly to these organs Below the head 
Insues a sort ol proboscis vary thick, subcy limdiical, 
with a small vertical ay citure 

The brancnal cavity, as the form of the shell 
indicates, is extremely Catcnded occupying the 
whole of the last who, it commumecates with the 
cnaumambient fluid by mets of avery thick mus- 


culal a Tha are two Luge branchial combs, 
the night excecding the Jatt and formed by a single 
row of 


rwctin tions, Whilst the lefthas a double row 
(See Dacloue de] Uiante ) 

Ihe shell sovate ventiicosc, of an orange cinna- 
mon colour The spne is crowned with thickly- 
set acute spines Fhe pillar has fou plaits or 
wieaths 

Thos species dppedis to oe catcnsive ly spre ad, it 
is found im the Afucan scas, accordimy to J amaich, 
and occurs also im those of India Tt i stated to 
have becn fiken in Shuhs Bay, Australia, and the 
specumen descubed in the * Zoolopie de | Urame’ 
wis, as ve ate mionned, obtaincd in the Jatter 
Jocality 

[he ammal is 8ecn in two positions at Fig 2734, 
and the shell at big 27 30 

Lhe species of the ,cnus Mclo are numaous, they 
ar generally found in shallow aata, on beds of 
sand or mud 

Both the goncta Cymba and Mclo belong to the 
Lubinelitomm type of the genus Voluta, according 
to Vio Swainson s amugement, and this type or 
section he Charactcrizes as follows —Shell melon- 
shiped , spice vary shot, sometimes neatly ob- 
solete 

Ihe other types of the Volutings are— 

The Muncuomm type, with a shell heavy, less 
ventiicoss, Coronated with cylindnical or vaulted 
spincs (Kxample, V oluta amportalis) 

She Strombilomm type, with the outer Jip of the 
phil dilated, and angulated above (Example Voluta 
S apha) Pa 

The Ancillifomm type, with the apoture of the 
shel] wide and the spue pointed (haampl, Voluta 
angulata) 

the Maigimellifoom type with the shell partly 
polished and venticose (Kxample, Voluta mag- 
nifice 

Neodes the genus Voluta, including Cymba ani 
Melo, Mi. Swainson enumerates four othe: genera 





2731 —Animal of Conus Bandanas. 





8728.—Lineated Conoelis 
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2734—Melo Animal 
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2785 = Shell of Melo 


27338.—Neptune’s Cyvmba. 
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9736 —Undulated Volute expander Foot 


9740.—Hat Volute. 





2737 —Shell of T ndulated Volute 
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2741 —I pixcopal ME re. 





2738 —Undulatud Volute Ai terior part. 





9742 — Episcopal Mitre 





9749 —Pacith. Volute 
9748.—Tanned Mitre. 


Vor. II. 


‘under the group Voluting; fourteen genera and 
subgenera under the group Mitrinm; five genera 
under the group Olivine; one genus in Ancillaring, 
and five genera in Marginelline. 

From such o number of genera we may casily 
form some idea of the overwhelming multitude of 
species which the family Volutide contains; the 
study of such a family, without instituting sections, 
even on artificial grounds, would be a work of im- 
mense difficulty,—as it is, the labour is not trifling: 
nor do our observations apply only to the Volutidae ; 
they are applicable to every family of gastropodous 
mollusks. Nor is this labour decreased when we 
come to review the various systems which different 
writers have adopted, aud the opposite views which 
they entertain, liente we find genera located first 
in one section, then in another, or utterly dismem- 
bered by one writer, who scatters the species abroad, 
forms many genera from them, or assigns them to 
genera already established; while another writer 
perhaps will, more or Jess, completely reumte them, 
and place them in a new situition, ook, for in- 
atance, at the Capulida, or Les Capuloides of Cuvier 
((Regne Animal,’ p. 86), which, in that great natu- 
ralist’s opinion, comprehend five genera, of which 
four are dismembered from the Limpets (Patella), 
Instead of five genera, however, under his Capu- 
Joides, he pives the characters of ten, of which 
we find five including species which have been 
regarded as belonging te the genus Patella. Ina 
note he says, “M. de Blainville en met la plupart 
dans ses Paracephalophores hermaphrodites non 
sy IMCITiques OU malsitinciciac mais ily me paraissent 
tous dioiques.” 

Another difficulty in studying this department of 
zoology artes from the circumstance that we have 
not the mollusks themselves before us for exami- 
nation; we cannot observe them as we can any of 
the higher animals, study their habits and manners, 
and investigate thelr organization : and even if we 
could, we should find the anatomy and habits of many 
mollusks, separated fiom each other by naturalists 
into groups far asunder, closely approximating in 
these respects. Mostly, however, we have nothing 
but their shells before us, ranged in cabinets, and 
making a beautiful show, So varied are their forms, 
so closely doea one form approach another by a 
series of transitions, that even the situation of au 
species in often not only a matter of doubt, but is 
totally different in different systematic arrange- 
ments. 

Added to all this, the varieties of many species 
are xo decided, that whether they be really identical, 
or whether they should not rather be regarded as 
distinct, remains a question. 

Irom these, then, and other causes, the study of 
conchology is one of great labour; it) moreover 
involves litle more than an attention to mere cha- 
racters; and hence, beautiful as are shells to look at, 
the descriptive details can seldom be enlivened by 
a history of the habits and peculiar instuncts of their 
molluacous tenants. 


2736, 2737, 2738.—Tih UNDULATED VoOLUTE, 


(Poluta undulata), The Undulated Volute is so 
called from the waved lines with which the shell 1s 
ornamented ; in figure, it is somewhat ovate and fu- 
siform, with a smooth surface, of a yellowish-white 
colour, clouded with fulvous or purple-black spots, 
and marked with numerous biown longitudinal un- 
dulating floxuous lines. There are four plaits or 
wreaths on the pillar, and sometimes two additional 
rmaller ones. ‘This species is found on the coasts of 
New Holland, Port Western, Bass’s Strait, the island 
Maria, &c. Fig. 2736 shows the under surface or 
expanded foot of the mollusk protruded from its 
shell. Fig. 2737 is a lateral view of the shell, so as 
to display its general form, and show the orifice and 
the plaits on the pillar. Fig. 2788 is an upper view 
of the anterior part of the mollusk and ats shell; the 
animal is prettily marked with zebra-like stripes. 
The respiratory siphon, the two tentacula, which are 
rather long, the cyes, each on a lateral prominence, 
and the broad expansion of the foot, are admirably 
display ed, 


2739.—TnEe PActFIC VoLuTE. 


(Voluta pacrfica). Though the shell of this volute 
haa the yeneral outline of those of its genus, we ob- 
rerve that the angular part of the last whorl is 
marked by rather bold slavations with depressions 
between them; and that a tendency to the same 
character occurs in the larger whorls of the spire. 
The ground-colour of the shell is pale yellow or Hlesh 
colour, with brown spotted bands, and bay vein-like 
markings, The pillar has five plaits, ‘This species 
is found in the Bay of Islands, New Zealand. The 
figure exhibits an upper view of the shell and mok 
lusk in the act of oreeping. The tentacula are 
short; the respiratory siphon considerably deve- 
loped 
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2740.—TuEe Bat-VoLuTE. 


' (Voluta vespertilio). In this species we find the 


projections of the shell more decided and acute; the 
apire too is muricated, the apex with small tubercles. 
The lip has a sinuous opening above for the recep- 
tion of the respiratory siphon. The pillar presents 
four plaits. 

The colour of the shell is white, yellowish, or red- 
dish, painted with angularly flexuous spots; but it 
may be observed that the variations both of colour 
and markings, and also of the development of the 
spires and tubercles, are almost endless. Sometimes 
the spires are stiong, sometimes scarcely perceptible. 
The Indian Seas, the coast of Amboyna, and the 
Moluccas, &Xe., afford this species. 

2741, 2742.—Tnk EpiscoraL, MItTRs. 

(Afitra episcopalis). In the genus Mitra the aper- 
ture of the shell is oblong, with several bold wreaths 
on the columella. ‘The spire is in general pointed 
and elongated. ‘The mollusk has the foot small, and 
the tentacles moderate, with the eyes on their lower 
part: the respiratory siphon does not project beyond 
the cunal of the shell; the proboscis is often of 
enormous length. 

Many species are very beautiful, and among 
them the present species holds a distinguished place. 
The shell is smooth, white, and spotted, with square 
or angular marks of brightaed. The pillar has four 
pluits or wreaths, increasing in size from before 
backwards; the outer lip is denticulated at its lower 
part. The epidermis is very delicate. With respect 
to the mollusk, it has a narrow foot compressed and 
channelled at its root; its figure is a long triangle, 
the acute apex pointing backwards; the head is very 
amall and rounded, with two short tentacles, at the 
base of which the eves are seated. The short respi- 
ratory siphon is marked with black. A vermiform 
proboscis of extraordinary length, double that of the 
shell, constitutes a striking appendage to the head; 
it ie terminated by an oval ouifice at its dilated ex- 
tremity. This species of mitie is a native of the 
Indian Seas, and the coasts of the South Sea Islands, 
Tongatahoo, &e. 

Wig. 2741 exhibits the shell seen from below, with 
the mollusk visible; Vig. 2742 is the shell, showing 
the mouth and wieaths of the pillar. 

2743,—-THE TANNLD MITRE. 
(Mitra adusta). In this species the shell is fusi- 
form and turreted, and tiunsversely streaked; the 
pillar has five wreaths, The general colour is 
whitish buff, with longitudinal rufous brown mark- 
ings. ‘There are two or three varictics. It is found 
near Timor, Vanikoro, &c. 
2741 - Tue WRINKLED MITRE. 

(Aftira corrugata). ‘The shell of this mitre is ovate- 
fusiform, longitudinally plicated, transversely ru- 
gous; the whorls are angulated above, the last 
whorls with a submunicated angle, General colour 
Whitish, with brown bands. Jt inhabits the Indian 
Ocean, the coast of New Guinea, &e. 

From the genus Mitra we proceed to the genus 
Oliva, which is divided by M. Duclos into four 
groups, the Ancilloid, the Cylindroid, the Glandi- 
form, and the Volutellie. 

M. Rang, in his observations on the genus Oliva, 
in alluding to the presence of an operculum, perti- 
nently remarks that this form is one of the few which 
incontestably prove that the presence o2 absence of 
an operculum is valueless as a character upon which 
to divide the Pectinibranchinta into two primary 
Fections, viz, Pomastomes, and Apomastomes, or 
operculated and unoperculated, as has been at- 
tempted; for if, on account of the presence of an 
operculum, the Q.'ves are removed to the first sec- 
tion, the result of such an arrangement would be to 
separate them from forms to which they are inti- 
mately allied both in their internal organization and 
the general characters of the shell (but in which ne 
operculum existe), and consequently from which it 
would be unphilosophical to remove them. We may 
here add, that the system of forming arrangements 
upon the absence on the one hand, and presence on 
the other, of certain structural peculiarities, irre. 
spective of more important considerations, as in the 
instance in question, though it has had its supporters, 
is now utterly sbaidonal It is the systew called 
dichotomous, 50 severely criticized by Mr. MucLeay. 

The Mollusk of the Olive shui is characterized as 
heing compressed, with a small head, terminated by 
a proboscis; the tentacies are placed close together, 
enlarged at there vase, and slender at their points, 
and carry the eyes on small convexities about their 
middle part externally. The foot is very large, 
oblong, and slit transversely at its fore-part; the 
mantle sends forth a single lateral lobe, covering 
the shell in greut part; it has two tongue-like 

rocesses at the side of the branchial opening, 
orming in front a very elongated siphen, \ The 


_—_—_—_———— ee. 


See ae ee =e —, 


a oe LEE ee 


CVorwres, 
Re 
‘branchial pectination is single. There is a yo, 
amall elongated horny operculum. y 

In the richness of their colours, afid in the tri 
liancy of their shells, the Olives are among the most 
conspicuous: the species, moreover, are extremely 
numerous, M. Deshayes recording in his tabjic, 
seventy-eigh} as now existing. 

Beds of mud or sand, varying from a few feet 
helow the surface of the water to twelve or’ fourt. oy 
fathoms, are the favourite haunts of the Olives, they 
are fond of flesh, but only suck the juices, and eon. 
sequently continue Jong at their repast, adhering to 
their prey. Lieutenant Harford, who was for some 
time at the Mauritius, and who brought home y¢; 
fine Olive shells, informed Mr. Broderip, that of the 
shores of that island they are captured by means of 
baits, a sort of fishery for them being carried op 
The method is as follows :—A line ia made to run pa. 
rallel with the bottom of the sen, and to this line, at 
proper intervals, small nooses, each containing 
portion of the arms of a cuttlefish, are appended, gq 
that the bait just touches the bottom. ‘To one end 
of the line a chain-shot ia attached by way of 
mooring, and over it are a buoy and flag; the other 
end of the line swings with the tide, and that end 
is also marked by a buoy and small flag, ‘The 
sport is carried on in deep water over aand-banks 
and the best times are morning and evening; occa. 
sionally the line is cautiously drawn up to the gur. 
face, and the Olives which are found adhering to the 
bait are taken by the fishermen into their boat, 


2745.—TrHe FIGURED OLIVE. 


(Oliva tertilina), In this beautiful species the 
shell is greyish white, subreticulated with flexuous 
dotted lines, and belted with two brown bands, in- 
scribed as it were with charactera, Lamarck gives 
the ocean of the Antilles as the locality of this shell, 
but, according to the statement in the ‘Voyage of 
the Astrolabe,’ it is found around New Guinea. 


2746.—Tne Ruppy OLIVE. 


(Okva sanguinolenta). The present species has a 
cylindrical shell very delicately reticulated, with 
rufous brown small lines, and girt with two brown 
zones: the pillar is orange red. Locality, the Indian 
Ocean, coast of Timor. 

Referring to Fig. 2746, a is the shell seon from 
below: 5, the animal out of the shell, shown as 
when creeping on its large foot. 


2747.—Tink Buack OLIVE, 


(Okra maura), The colour of this shell is black, 
with the aperture white; the apex is retuse. It is 
found in the Indian Ocvan. In the ‘ Voyage of the 
Astrolabe,” Amboyna is piven a8 a locality. La- 
marck states that a yellowish variety is found along 
the coast of New Holland. 

Fossil Volutide from the tertiary beds are rather 
numerous. M. Jeshayes enumerates thirty-two 
species of Voluta, sixty-six of Mitra, thirteen of Oliva, 
seventeen of Marginella, nine of Ancillaria, two of 
Volvaria, and four of Columbella. ‘To these must be 
added many other species; for example, Mr. Bro- 
devip has described and figured in the third volunre 
of the ‘Zoological Journal,’ a voluta from St. 
Peter’s Mountain, near Maastricht Dr. Mantell 
notices a species from the blue clay of Bracklesham, 
and the arenaceous limestone or sandstone of 
Bognor; M. Lea enumerates seven species of Voluta, 
from the terfiary of Alabama, five species of Mitra, 
elght of Marginella, and six of Oliva. 

We may here take a review of the various modes 
in which different zoologists have arranged the Vo- 
lutider, of which, since Lamarck’s time, the number 
of known species, from the researches of naturalists, 
hus heen greatly increased; indeed some genera 
have had their numbers tripled, or even quadrupled, 
and fresh additions are continually being made. 

Lamarck thus divided his genus Voluta ; 

a. Shell ventricose, convex (bombée). 
J.es Gondoliéres (Cymbiole). 

The apecis of this section belong mostly to the 

subgenera Cymba and Melo of Broderip. 
b. Shell oval, spiny or tuberculous. 

Muricina. oe a 

comprising Volutee imperialis, vespertilio, mits 
nivosa, &c. 
c. Shell oval, tuberculous. 
Musicales, the Music Shells. 

Consisting of Volutw ebraea, musica, &c. 
d. Shell clongated, ventricose, nearly fusiform. 

Fusoidese. 

Consisting of Volute magnifica, ancilla, pacifice 
junonia, lapponica, &c. : 

Cuvier observes that the Volutes ( Voltuta, Linn.) 
vary in the form of the shell and that of ne 
ture, but are to be recognised by the notch withou 
a canal which terminates it, and by the projectiné 
and oblique plaits on the Fillar. The following 
divisions appear in Cuyier's work ;— 


The Olives (Oliva, Brug.) 


These are named from the oblong or elliptical 


VoLuTes. | 


td 

ca Ca 

form of their shel], whose aperture is narrow, long, 
notched-at the end oppon to the spire, which last 
» short. The plaits o the pillar are nume: and 
resembling atrie. The whorls are ho"oweu into a 
gquiow. The shells of this genus do not yleld in 
beauty to those uf the cowries. 

The animal of Oliva has a large foot, whose in- 
tenor part (in fiont of the head) 1s separated by an 
incision on each side; the tentacles are slender and 
carry the eyes on the side, about the middle of 
their length. The proboscer, the siphon, Se, are 
long There is no true operculum. MM. Quoy 
and Gaimard observed at the postenor part an ap- 
penduge which 1s introduced into the fu:now of the 

ls. 
ny Volvaria, Lam. 

These much resemble the olivesin their oblong or 
ey lindiieal form; but then aperture 18 nanow, and 
iis anterlor border ascends above the spire, which 1s 
excessively short. One or more plates at the lower 

wat of the pillar, The polish and whiteness of 
these shells cause their employment as necklaces on 
some coasts. 

The Volutes properly so called (Voluta, Lam.). 

Cuvier characterises the genus Voluta, Lam, as 
having a shell with an ample aperture, and the colu- 
mella marked by large plaits, of which that which 
» fathest fiom the spire is Jargest. The spite, he 
observes, varies much in the extent of its projection, 

Some of this genus, continues Cuvier (Cymbium, 
Montt.; Cymba, Biod ), have-the Jast whol ven- 
tneose = ‘Their animal has a large, thick, fleshy foot, 
withont an operculum, and on the head a veil, at the 
aides of Which ate the tentacles. The proboscis ts 
rather long, and its siphon has an appendage on 
each side of its base. The shells grow toa Jage 
size, and many are very beautilul. 

Others ( Voluta, Montf.) have the Jast whorl 
conical, nanowing towards the end opposite to the 
spre Their animal has not so larye a foot as the 
preceding : thea shelly are also often very remarh- 
able tor the beauty of their colours or the patteins 
traced thereon. 

Marginella, Lam. 

With the form of the Volutes properly so called, 
these have the external lip of the aperture furnished 
with a bourrelet. Their notch is but little marked 
According to Adanson, their animal, also, has the 
foot very large, and wants the operculum ; if par- 
tially covers the shell by ramming the lobes of the 
mantle. The tentacles cany the eyes on the ex- 
ternal side of the base. 


Columbella, Lam. 

The plaits of the pillar are numerous, and the 
pourrelct of the external lip i» convex o1 swollen as 
itwere on its middle. These seem to have no opei- 
culum, * 

Mifra, Lam. 

These have the apeiture oblong, with some large 
plats on the pillar; the plaits nearest to the spire 
ae the largest. The spire is generally pointed and 
elongated some of the species are beautifully 
spotted with ied on a white giound. Their animal 
has a small foot ; the tentacles, of moderate length, 
carrying the eyes on the side about the lower third: 
there 1y also a siphon of moderate length, but there 
iy olten a proboscis longe: than the shell. 


ee 


Cancellaria, Lam.: 

The Jast whorl of these 1s ventricose, the aperture 
ample and round, and the internal lip forms a plate 
upon the pillar. ‘Then spne is projecting, pointed, 
and their suiface reneiully maiked with cancella- 
lions, (* Régne Ammal.’) | 
_, Cuvier s system the Volutes are placed between 
Terebellum and Buceinum. 

‘ Of the Gastropods now usually arranged under the 
amily Volutidae, M. de Blainville places Oliva next 
fo Terebellum.  Aneillana, Mitra, Voluta, and 
Maiginella come in succession after Oliva. = All | 
these genera belong to M. de Blainville’s thud 
lamily, Angyostomata. 

The genus Oliva is divided by this zoologist into 
the following sections :— 

A. Oval species, with the spire scarcely pro- 
jecting. 

Example, Oliva undata. | 

B. Species a little more elongated, with the 
: spire more projecting 
Example, Oliva litterata. 

C. Species stil] more elongated (élancées), with 
& very projecting spire. 

Example, Olive sabalata i 

Ancillana is divided by bim into the following 
techlong :— 

A. Species with the spire sufficiently elevated 
and bucciniform. . 
Sxample, Ancillaria buccinoides. 
: B pecies with the spire almost null, 
“Xample, Ancillaria cinnamomea. 
iua ts thus subdivided :-— 
A. Species elongated, turriculate, ribbed ; the | 


Vou. Lo very narrow, long, subcanalicu- 
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late, with a plait. 
Montf.) 

Exampie, Mitra teoniata. 

B, Turnculate species, with large spiral whorls, 
the aperture etfuse anteriorly. 

Example, Mitia episcopalis. 

C. Suboval species, with a shoifer spire, ordi. 
naly tuberculous, 

Example, Mitia microzonias. 

). Oval species, with a very shoit spue, and 
ordinarily trellised 

Example, Mitra dactylus, 

Voluta consists of the following sections ‘— 

A. Elongated and subturculate species. 

Example, Voluta magellamica. 

B. Oval species more or less tuberculous, (Ge- 
nus Turbinellus, Oken ) 

I:xample, Voluta impenalis. 

© Oval species, coroneted or not. 

Examples, Voluta fulva and Voluta nivosa. 

D. Oval, convex, ventiicose species, 
Gondoheres, Cymbium, Montl ) 

Example, Voluta sethiopica. 

Marginella is subdivided as follows 

A. Species with the aperture less long than the 
shell, and with the spe appaient. (Mar- 
ginella, Lam ) 

Example, Marginella faba. 

B. Species with the aperture as long as the 
shell, with no spe, and sometimes with 
wosunk or umbilicated, 

Example, Maiginella lineata 

C Species which are still more involved , the 
aperture still narrower and longer , tolds 
on the anterior part of the columellar lip, 
external lip delicate. 

Example, Mitia monilis 

M Rane thus defines the famly of Volutes, 
which he makes his eighth family, placing if be- 
tween the Enroules of Lamarck and the Sigarcti, 
thus — 

Anmmal finished with fnangular and flattened 
tentacles carrying the eyes on the hinder part of 
them on the external side 

Shell oblong, with a large aperture, and furmished 
with plats on the pillar. 

Mazine. 

Genera Voluta and Cymbium. 

The genus Voluta is thus defined — 

Amma) oval, the head distinct, furmshed with 
thangular and rather short tentacles, with sessile 
eyes at thei base, placed a little backwards, mouth 
at the extremity ol a thick proboscis, furnished with 
hooked teeth, foot very large, and spreading on all 
sides beyond the shell, foldiag Jongitudimally im 
order to re-enter it, branchige composed of two pec- 
tinations. 

Shell oval, rather ventruicose, with the spire rather 
elevated and mamunilated, aperture large, longer 
than it 1s wide, notehed antenorly , nghthparched, 
columella excavated, furmshed with oblique plats, 
the anterior of which ate the greatest. 

Following the example of Lamarch, M) Rang sub- 
divides the genus into three gronps —1, the Mu- 
niemes—Voluta impernalis, &C 2, the Musteales — 
Voluta ebiwa, &e , 3, the Fusoidcs —Voluta magin- 
fica, &c. 

The genus Cymbium, Adans., M. Rang defines 
thus — 

Ammal oval, very conver, hardly capable of 1e- 
entering the shell, and spreading beyond it on all 
sides with its foot, which as very large head dur- 
nished with a veil, whence issue two thangular and 
flattened tentacles with eyes situated af the catcrnal 
base of thove organs, a little towards then exte mal 
parts; an advanced proboscis with the mouth at its 
extiemily. 

Shell oblong oval, very ventrcose, rather delicate , 
spire generaily short and mamimuillated , aperture 
very large, Jonge: than itis wide, notched antertorly ; 
nght lip arched, trenc hant; lett or: columellar lip 
excavated, furnished a little antertotly to its middle 
with oblique plaits. 

M. Rang 1emai 


(The 


ks that this genus approaches 
closely to the preceding, but, at the same time, he 
states that he could find no veil in the animal of the 
Volutes, and that of Cymbium is evidently provided 
withit. Upon this ground alone M Rang separates 
the genera; for, ifthe animals were the same, the 
species of Cymbium ought not to form more than a 
subgenus of Voluta. M. Rang further obscives 
that Lamarck reckons fourteen species, a namber 
which, he thinks, ought to be reduced rather than 
augmented, for the young individuals offez some 
times in their shell characters which disappear with 
age. 

The genera Mitra, Ancillaria, Ohva, Volvaria, 
and Marginella are arranged by M. Rang under the 
family of Enroulés, in company with Terebia, Cy- 
and Ovula. 

We may now pase on to notice the Auger Shells, 
les Taridres of the French, constituting the genus 
Terebellum of Lamarck. Cuvier places this group 
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regaids it asa form between Mitia and Ancillana. 
The shel] 1s oblong with a narrow apeiture, the 
columellar border being smple, without folds or 
wieaths, and shghtly prolonged forwaids. The 
animal is not known 

The species of the genus Terebellum are, as far 


hving species only, we beheve, being descubed, 
while of fosstl spectes M  Deshayes notices onl 
two, and these belong to the tertiary strata. Li- 
mited as this genus 1s, M, de Blamnville divides it 
into two sections, viz into Zerebellam proper, 
which has the spne visible, and aperture shorter 
than the shell, and into Seraphs, in which the spire 
is neatly Indden by the rolling up ot the whorls, 
while the ape:ture is nearly as long as the shell, 


2748.—Trk SUBULATE TERFRELIUM 


( Terebellum subulatum). The shell is deliwate and 
polished, of an elongated cylindrical figure, with 
the spne acute, Four varieties are described the 
hist 1s clouded with chestnut, four-banded, o1 with 
the colour in patehes, the second, as in our pictorial 
specimen, is ornamented with flexuous subspiral 
ot fransveisely oblique chestnut lines, the thid as 
thickly dotted) wath nich chestnut, the fourth 
velety is entirely white, 


9749 —Ti Convolurip TeRERILLUM 


(Terchellum conrolitum) This species and another, 
the T. fusnorme, are found ima fossil state only; 
they oceu in strata of the Eocene peiod of Lyell! 
at Gaignon, Ac. 

The Terebellum convolutum belongs to the sub 
genus Seraphs, 


Family CYPRAIDAD (COWRIES). 


Fiom the polish of their surface and the beauty 
of than markings, the Cownes are mn considerable 
request mou island as Chimney ornaments, and 
indecd, asa writer well observes, they “ have been 
in demand among civilized and uncivilized nations 
time oul of memory” Phere is, nm fact, a cuecum- 
stanee connected with the history of these shells 
which proves the genetal interest taken in them, 
and the value (lonmerly greater than at present) in 
which they were estimated, we allude to the cair- 
cumstance of them being used as coin, or, in other 
words, of then consututing a portion at least of the 
cuncncy of several counties, In many parts of 
India, m the Burmese empire, in Siam, &c., a» well 
as on the coast of Guinea, and in Dahomy, they 
pass as money, though of couse their value ts 
tuifling compared with that of gold or silver, and 
from then multipheation this value is on the de- 
crease We lean that im 1740 a rupee im Bengal 
was worth two thousand four hundred cownes, in 
1700, two thousand five hundred and sity cowres 5 
and at the present tune, upwards of three thousand 
two hundicd, Accounts are still sometimes kept is 
the anferior departments of business ino cownles, 
which are cument as long as they remain unbroken. 
According to Kelly, four cownes wake one gunda, 
twenty gundas one punn, four punns one anna, four 
annas one Cahaun, and four cahauds one current 
rupee, but the last proportion is vanable. The 
rupec is equal to 25 Jd ot English money. 

At Semdy, on the Malabar coast, co snes are also 
com cuient 

‘Lhe cowics used as current coin are obtained 
principally about the Philippine Islands, the Mal- 
dive Islands, and the coast of Congo, at these 
ditterent localities they constitute an arficle of 
export, Atter the high tides, the women ale oecu- 
pied for three days in filling baskets with the sand 
with which the cowry shells are mixed, these are 
alterwaids separated trom the sand, and heaped on 
the shore, when the mollusks soon die, they are 
then ready for the market. The species is the Cy- 
pica moneta of Linnaus, 

‘The general characters of the adult shells ot the 
Cypraea may be thus summed oh :—texture highly 
porceljaneous , form oval or oblong, more or less 
rounded or cylindieal, with a small and imbedded 
spne, outer lip involute, apentue longitudinal, 
nearly stiaight, toothed or plaited on each side, 
with a channel or groove at each end. Very dil- 
ferent, however, as we have previously remarked, 1s 
the young shell fiom the adult, and decided are the 
changes which af undergoes in its progress to ma 
tunity. Mr. Giay thus descubes the change - 
‘The shell alters its appearance considerably 
according to the age of the individual, and extubits 
three very distinct stages. In the young o: fist 
stazes, which are figured in the ‘ Encyel. Méthod.,’ 
t. 349, 1. a,b; the ‘Mus. Gotwald,’ vii. t. 55,/d, e; 
65, a, 7’; 66, a, c, the shel] 1s generaily smooth, of a 

lain greyish colour, or with three transverse bands, 
and the upper part of the inner bp is smooth and 
convex, the lower pait flat or concave; the outer 
hp isthin. In the second stage the ae to 
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2746 —Kuddy Olive. 





2747 —Black Olive. 








2753.—Map Uowry 





8758,—Blotched Cowry. 


2757.—Adanson‘’s Cowry. 





92754 —Mole Cowrvy. 





9769.—-Money Cowry. 


2756 —Children s Cowry. 





2755.—Vetch Cowry. 


> 9700,—-Straitened Cowry. 
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assume more the character of the genus, as the 
outer lip begins to be inflected or rather thickened, 
and appreaches nearer the perfect appearance of the 
species an the second coat of colour is deposited ; 
but it differs from the Renee shell in the want of 
thickness, in the spire being more distinct, and in 
the want of the dorsal line, which is usually distinct 
in the third or perfect state, when the last coat has 
been deposited (by the reflected mantle), and the 
aperture is more plaited on both sides. ‘The colour- 
ing, or at least the disposition of colourings in the 
dowries, is a much more certain characteristic of 
species than either the general outline of form or 
size, the latter of which is exceedingly various, In 
thie family I have often observed full-grown spe- 
cimens of ©, Arabica from one to three inches jong. 
This peculiarity is attempted to be explained by 
Lamarck and others, who assert that when the 
animal has formed a complete shell, as it has not the 
faculty of enlarging ita size, it is obliged to quit its 
shell and form a new one, in the same manner as 
the Annulosa cast their skins, and by that means the 
same anima! forms many shells; but I believe there 
fs not the alightest ground for this notion.” Figs, 
2760, 2751, and 2752 display the Cypiea exan- 
thema in various stages. Fig. 2760 1s the Young 
in the first stage: a, the back; 4, the front view of 
the saine, ahowing the columella and the thin edge 
of the outer lip. Fig. 2751, the same at more ad- 
vanced periods: ¢ exhibits the back; the apex is 
already sinking, and the thickened lips are formed ; 
d shows the shell still more advanced; the mantle 
has begun to secrete the enamelled spotted layer on 
the side, but the transverse stripes are still visible. 
At Fig. 2752, ¢ shows the perfect shell, back view ; 
all traces of the transverse stripes are lost under the 
enamelling of the thickened apotted coat: f 1epre- 
sents the opposite view of the same, from which the 
alteration in the character of the aperture may be 
appreciated, 

I'he growth of the shell, however, in the cowry, so 
as to accord with the growth of the mollusk, is a 
subject of some Dia and has enynayed the at- 
tention of many naturalists. Dr. Mleming, in his 
‘Philosophy of Zoology’ (vol. ii, p. 403), after 
observing that the formation of porcellaneous shells 
must tuke place in a different manner fiom those 
which evidently increase in size by the application 
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supposition of a gradual internal absorption on the 
one hand, and a co-ordinate secietion and deposition 
of fiesh matter on the other ; or, on the c1:cumstance 
of the young animal quitting its shell when straitened 
for room, and investing itself afresh. 

Look again at ‘T'rivia Europoa (Fig. 2765: a, adult ; 
b, young), in which, excepting in the form of the 
outer lip, the young and adult closely resemble each 
other in figure, though they differ in size. How, while 
keeping the proportions already attained, is the young 
shell to acquire the size of the adult ? Surely by no 
additions to the margin of the outer lip and its cuon- 
aequent inflexion, for the outer lip has to extend 
outwardly, in addition to the thickening and in- 
flexion of its edge, and the orifice is not at the 
same time to become contracted, but rather propor- 
tionally enlarged. Unless, indeed, we are prepared, 
with some naturalists, to consider a change ot shell 
to take place, we must have recourse to the ope- 
rations of gradual absorption and deposition ac- 
cording to the growth ot the animal, and the 
necessity of enlargement in any given part of the 
shell more than in another part. 

These observations, however, must be understood 
only a» beaming upon young shells which closely 
resemble those of the adult in figure, with the ex- 
ception of the involution of the outer lip, but yet 
are far infeuior in size; at a very eaily stage the 
whorls of the Cypiaa evidently increase in size in 
the ordinary way, asin the olive-shells, volutes, &e., 
by additions ot shelly matter to the outer lip, and at 
this pestod the shell ut the Cypraa closely resembles 
that of the Olive, but this resemblance by degiecs 
disappears, anc that before the full growth of the 
phell is accomplished. We leain that Mi Gray has 
recently observed that sometimes, though rarely, the 

oung shells of Cypraa, especially Cypiaa Arabica, 
rave the inner edge of the outer lip thickened, and 
furmshed with a compressed sharp-edged seues of 
teeth. It as an such a case that we must look for 
some other explanation of the mode of ziowth than 
by mere additions to this lp, 

With regaid to the mollusk of Cypraa, if may'be 
descnibed as umsexnal, of an elongated figure, 
having the head distinet, with two comeal or su- 
bulate tentacula of some length, at the external base 
of which are thetwo eyes, sessile on small projections. 
She mouth as vertical at the bottom of a small cavity, 


of fresh layers of shelly matter to the ma.gin of the | and contains a lingual nband beset with tentacles, 
mouth, goes on to say; “If we attend to the form 4 and prolonged into the interior of the body. The 


of a young shell belonging to the genus Cypreea of 
Linneus, we may perceive that an addition of shelly 
matter to the margin of the aperture, in the manner 
in which it is upplied to other shells, would not en- 
large the cavity, but completely close the aperture. 
The increase of the shell (accompanied by a corre- 
sponding increase of its inbubitant) must take place, 
sheretare, either by absorption of the accumulated 
shelly matter of the mouth, and an elongation in the 
direction of the greatest curvature of the shell, or 
the old shell must be thrown off, and a new one pro- 
duced suited to the size of the animal. ‘The former 
supposition has not Seen entertained ; the latter is 
now generally received by naturalists. The inner 
coat of such shells appears to be a transudation 
from the body of the animal, and the outer one to 
be laid on the surface by the loose reflected lobes of 
the clonk (mantle) In many other shells, portions 
of matter more compact than the other parts may 
be observed spread on the pillar, and applied to the 
margin of the mouth by a simular process.” Mr. 
Platt, in support of Réaumur’s opimon that shells 
are formed by juxtaposition, agaist the objections 
of Mr. Poupart (‘ Phil. Trans.,’ vol. hiv. p. 43), er- 
roneously considers the different sizes of the Cy prem 
as depending on the thicknes of the shell increasing 
according to age, without admitting a corresponding 
increase of the contained animal, or of the cavity of 
its reception. If we turn to Figs. 2750, 2751, 2752, 
illustrative of the young and adult of Cymua exar- 
thema, we shall find an increase of size in every 
direction, nor do we cleurly see how any addition 


mantle is Intobed, the Jobes beimye very large, with 
extended alitoum edges inthe adult, capable of 


|} being reflected over the bach of the shell so as to 


meet on the mesial line. The toot is oval, thin, and 
destitute of an operculum. 

The Cyprandw are very widely spread, being 
found in the seas poth of the old and of the new 
world, ifas, however, "nfl e hotter latitudes that they 
tre most numerous, and display the greatest deve- 
Jopment in point of size ard the richest colouring. 
A tew species occur in out European seas. In their 
habite the Cy preidw are httoval, tenanting beds of 
sand, G* creeping under large stoves or rolled masses 
of corm 

In the § Zoological Journal’ will be found a 
monograph ot the cownes, by Mi, Giay, which, 
together with the seventeenth number of Mr. Sow- 
erby’s ‘Genera of Shells,’ may be consulted with 
advantage, 

The cowries are divided into several genera and 
subgenera, according to minor pecullanties m the 
form and characters of the shell, and these peneia 
and subgenera in Mi Gray’s arrangement are again 
subdivided info minor sections. The genus Cypraa 
is subdivided into subgenera Cyprea, Ante, and 
Nana, 

In the first subgenus, Cypraea, the front of the co- 
Jume lla 18 deserbed as broad and deeply impressed ; 
the shell 1s mostly smooth. The section @ ot this 
subgenus is thus characterized :—shell smooth, colu- 
mellar pit lransvetnely ridged, teeth of the inner hp 
Generally long. (Giay ) - As examples, Mr. Gray 


to the outer edge of the shell (ut 6) w Ul bring it to |] enumerates twenty-seven species, among which are 


the volume of the whorl seen at fi 

Again, if we turn to the Mouey cowry (Fig. 2759), 
it would acem as if the outer lip of the young, in 
order to assume the figure presented by the same 
part in the adult shell, must be first absorbed and 
then remodelled, for a mere addition to its margin 


would only tend to close the aperture ; and besides | 


thia, we have then to account for the increase of the 
shell in every direction, for it will be observed that 
the proportions of the young shell viewed on the 
back, and the figure of the columellar portion of 
the front of the youny shell, are but little dissimilar 
from those of the adult shell, only upon a smaller 
scale. The convexity of the back in the adult is 
not only apparently larger, that is from increased 
externul depositions adding to the thickness of the 
shell, but really so, corresponding to the room re- 
quired internally for the accommodation of the 
increased molluak. Now we cannot account for the 
increase of the boss of this shell excepting on the 


| 
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Cyprea Auroa (the Morning Dawn, or oiange 
cowry ), the Cypizea princeps, the Cy praea tigris, and 
the following. — 


2703.—THE Map-Cowry 


(Cyprea mappa). 
seen from below, 
In this elegant species the shell is ovate, more or 
less ventiicose, varied with deep brown or yellow 
hnes and spots. The dorsal line 1s laciniated; the 
margin 18 thick spotted with black; teeth yellow, 
The map-cowry is extensively spread in the Indian 
seas, and is subject to considerable varation. 
Among these we may notice the rosy variety and 
the dark vanety,%rom the Pearl Islands; the citron 
variety and the twarf rich-mouthed vaiiety, from the 
Mauritius, 
he young shell is of a fawn colour, with obsolete 
spots and dashes, 
In section 8 the shell is smooth, the columellar 


a, the shell seen from above; b, 
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| and indistinet. 
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pit nearly smooth, the teeth of the inner ), 
Of fifteen species enume: 
Mr. Gray, we select the following :— 


2764.—THE Mouig-Cowrny 


Cyprea talpa). Sardonyx cowry of Gray, 
In this species the shell is oblong-ovate, subey. 
lindrical; its colour is yellowish, with three darko, 
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| bands; the subangular base and teeth are brown o; 
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black; the mouth pale. A variety of this species 
occurs which has received the title exustus : it 4s 


| shorter in form and da:ker coloured, with the teeth 


| smaller and closer, 


| 
| 
| 


l we have already alluded. 
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In section y the shell has the back warty or tu. 
berculous, rarely smooth ; and the base on each side 
of the aperture ts ridged. 

Three species are assigned by Mr. Gray to this 
section, of which we may select the Vetch-Cowry as 
an example. 


2755.—TueE Vetcu-Cowry 


(Cyprea cicercula). 
6, seen fiom below. 

The shell is subglobose, with a dorsal groove and 
scattered tubercles; the base is partly grooved. 
The general colour is yellow, dotted with brown: 
four spots are on the base. 

A larger variety, as it is generally considered (C. 
globulus), is destitute of the dorsal furrow, and iy 
more oblong and smooth. 

A fouth section, 3, is characterized as having 
transverse ribs. 

To this section Mr. Gray refers two species, of 
which one, the Cypiaa rugosa, Broderip, is fossil ; 
the other we have selected by way of example. 


a, the shell seen from above: 


9756 —CuHiLpren’s Cowry 


(Cypraa Childreni, Gray). a, the shell seen from 
above ; b, from below. In both views the transverse 
stim are fo be distinctly seen, 

A fifth section, €, is distinguished by the shell 
having longitudinal and transverse nibs. One species 
only is noticed, viz. Adanson’s cowry. 


2757,—Apanson’s Cowry 


(Cyprea Adansoni, Gray). This rare species is 
somewhat pear-shaped, and of white colou: mottled 
with brown. Mr. Giay gives the Pacific Ocean, 
with a query, as its locality. 

The next subgenus is Aricia; it is charactenzed 
by the front of the columella be:ng flat or neatly so, 
and the back of the shell smooth. : 

The first subdivision, a, of this subgenus has the 
margin of the shell pitted on the upper edge. Mr. 
Gray cnumerates fouteen specics, of which the 
blotched cowry 18 one, 


2758.—Tuns Biorcarp Cowry 


(Aricia gultata). Cyprea guttata, 

This rare and beautiful shell is brown, spotted 
with a paler tint; the base and margin are white, 
with brown ndges, Mr. Gray gives the Red Sea, 
with a query, as its locality. 

Subdivision 8 — In this group the margin is entire, 
and the teeth of both lips are extended more or less 
over the base. The species enumerated aie thity- 
seven. 


2759.—Tue Money Cowry 


(Aricia moneta). Cypraea moneta. 

It is this species which is used in some parts of 
India and Aftica as money, & circumstance to which 
The shell is yellow, or 
white with a yellow ring; the margin and base are 
tubercular; the teeth of the inner lip moderate. 

Some varieties occur destitute of a yellow iing, 
and with the margin and base less tubercular. 

The young are whitish, with two dark bands, and 
in this state are the Cyprwa icterima of Lamarck, 

Referring to the figuie. a, a represent the adult 
shell in two views; 6, b, the young, also in two 
aspects. : 

Subdivision y 1s characterized by the margin 
being entire, the teeth of the mner lip very small, 
forming a shght ridge ; the front of the columellar 
hp shghtly concave, produced and toothed inter- 
nally. Two species aie enumerated. 


2760.—THE STRAITENED Cowry 


(Arica angustata’, Cyprwa angustata. 

This cowry, which 18 brought from the coasts of 
New Holland, is of a whitish brown colour, minutely 
dotted with brown; the base 1s white, the margin 
closely dotted with black ; the ends blackish, 

The next subgenus 1s Naria, distinguished by the 
front of the columella being narrow, and dilated into 
a sharp-toothed ridge. The shel] is smooth. A 
single species only is referred by Mr. Gray to this 
genus. 


2761.—Tuz Fraecxtep Cowry 


(Naria twrrorata). Cypraa imorata. 
This smal] species 1s brought to Europe from the 
South Seas: the shell ig ovate, and of of a purplish 
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our, freckled with yellow ; the base is white and 
Hat . the teeth large. ; 

Leaving the genus Cypraa and its subgenera, the 
following genera are described by Mr. Gray, viz, : 
Juponia, Cypreovula, Trivia, Erato, and Ovulum., 
“in the genus Luponia the shell resembles that of 
a Cyprera, but the anterior part of the columellar 
ip is eressed by several irregular ridges without any 
iistmet marginal one, and is internally narrow and 
fiat, The shell is pear-shaped, smooth or cross- 
ribbed. Mr, Gray enumerates five species, 


2762.—T HE Axcoa Lupox 


ynonia Algoensis, Gray). This species, which is 
a te Cape of ood Hope, in Algoa Bay, 
&c., has the shell of a pale colour, dotted with 
prown; the margin Is dotted with black ; the teeth 
of the inner lip are very small. <A variety occurs 
with the teeth more or less obliterated. 

The genus Cyprwovula is allied to Cyprea, but 
the anterior enc of the columella is covered with 
regular cross-ribs, like the rest of the base, internally 
produced info an acute toothed ridge. The shell is 
pear-shaped and cross-ribbed. 


2763,— Tur Care CYpRE0OVULA 


(Cypreovula Capensis), Mr. Gray gives this as the 
only species of the present genus: it is extremely 
sare. The general colour is pale brown; the nbs 
ae very thin, Its native Jocality is the Cape of 
Good Hope. - 

The genus Trivia closely resembles Cyprwovula, 
put the front of the columella internally.» concave 
and ribbed; the shell is subglobular and cross- 
ubbed. 

Subdivision a has the mouth wide, the outer lip 
sightly inflexed ; the shell equally ribbed. Mr. 
Guay enumerates five species. 


9764,—Tne Fiesu-coLourrp Pia-Cowry 


(Tiivia carnea). The little shells of the genus 
‘Tuvia, which oceur along the shores of Europe, are, 
fiom some fancied resemblance, termed Pigs on our 
coast; Porcelli in Italy. Mr. Gray, indeed, observes 
that the common name for Cowries, Porcelain (or 
Les Porcelaines), is tiken fiom ian imaginary simi- 
Jarity between these shells and pigs, aud refers to 
Falius Colonna. The present species is oblong, 
thin, pellucad, and of a pure rose colour, with very 
thin distant continued ribs. ‘The laps are whatish. 
A variety presents an indistinct dorsal groove. 
Subdivision 8, with the mouth narrowish, the 
oufer hp wide, and the mbs of the back subequal 
and lincar, Mr. Gray enumerates cighteen species. 


27765.—Tue Evrorran Pia-Cowry 


(Trivia Buropwa, Gray). Cypraa Europea, Lam. 

The shell of this species is ovate subglobose, ash 
or flesh coloured, with three black dots and a 
whitish dorsal streak. The ribs are close, rather 
thick, and whitish. The base is white; the outer 
lip wide. 

A variety with the back unspotted, and with an 
indistinct dorsal groove, is referred by Mr. Gray to 
the Cypreca arctica, Mont? 

The young shells are white and smooth. 

Referring to Fig. 2765, a a represent the adult 
shell in two positions; & 6 the young shell, 

Subdivision y, with the mouth narrowish, the outer 
lip arched, and with the ribs enlarged or tubercular 
near the dorsal groove. 

Seven species are enumerated. 

2766, 2767.—Tne Louse Pia-Cowry 
(Trivia pediculus, Gray). Cyprwa pediculus, Linn. 

This species, which is very widely spread, is of 
an ovate form, of a pale reddish colour, with six 
square black dorsal spots. The ribs are rather 
thick, subrugose, and crowded ; dorsal line narrow, 


base reddish. Mr. Gray gives the West Indies as 
lis locality. 


In the ‘ Proceeds. Zool. Soc.,’ April 28, 183-4, will. 


be found the following passage, which may be found 
not altogether uninteresting :— 

**Some notes by J. B Harvey, Esq , Corr. Memb. 
Zool. Soc , were read ; they accompanied a collection 
of shells and crustacea made by the writer on the 
toast of Devonshire near Teignmouth, The several 
specimens were exhibited. 

“Among them were numerous individuals of Cy- 
prea pediculus, Cypreeg bullata, and Cy prea arctica. 

“ Of the former there are two varieties, one spotted 
and the other without spots. The spotted vanety, 
Mr. Harvey states, is generally smaller than the 
plain one, and is Jess produced on the side near the 
apex. Cyprea bullata is found in the same locali- 
hes as Cyprea pediculus, but it may be doubted 
whether it is the young of that species: it 18 go 
comparatively rare, that Mr. Harvey has dredged 
up only six specimens of it, while he collected more 
thana hundred of Cypreea pediculus. le pussesses, 
moreover, young individuals of Cyprwa pediculus, 
Of smaller size than specimens of Cyprea bul- 
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Jata. In the latter the whorls are more produced 
at the apex, and the shell is so delicate as to be 
broken even by a sligt fall, 

“On Cyprwa arcuea tr. Harvey remarks, that, 
though its size and appearance are in favour of its 
being a young shell, he hesitates in referring it to 
the immature condition of the unspotted C. pedi- 
culus, His principal ground for doubt is the ex- 
treme deat of Cyprea arctica, He inquires, how- 
ever, whether the animal may not perhaps live 
deeply imbedded in the sand for a certain period 
before it comes to the surface, and thus general] 
elude the search of the conchologist unti) its shell 
becomes matured.” 

Mr. Gray, as we have stated, refers the Cyprea 
arctica to the Tiivia Europa as a variet y. 

Fig. 2767 represents the Trivia pediculus with 
the living ammal; its reflected mantle is seen 
covering the shell as it crawls on its expanded foot. 
ais a view of the upper suriace ; 6, a lateral view. 

Subdivision 8 with the mouth narrow ; the ribs 
tubercular; the dorsal Jine distinct ; the front of 
ny ee smooth. Two species are enume- 
rated. ° 


2768.— Tur Pimpiepv Pic-Cowry 


(Trivia pustulata), Cyprwa pustulata, Lam. 

This species is of a purplish brown; the ribs are 
studded woth reddish biown black-edged tubercles, 
It is. a native of the Pacific Ocean, 

The next genus, Erato, is thus characterized :— 
spire comcal, apex blunt ; shell when young smooth; 
the adult with both lips finely crenulated; the colu- 
mella concave, delay plaited ina radiated man- . 
ner, or smooth with two or three folds in front; the 
anterior canal straight, the hinder mdistinet 

Seven species are enumerated. 


2769.— Tue Kouguisn Tear-sne.y 


(Erato scabriuscula). Marginella Cyprwola, Sow- 
emby. 

The shell of this species is ovate, turbinate, livid 
purplish and minutely tubercular. ‘The spire as 
comical: the dorsal line impressed: the mouth wide 
and whitish, the inner lip Jargely plated its whole 
length ; the teeth large. The young is smooth, with 
the hp thin and toothless, Its native Jocality 1s 
the South Pacific. 

We now come fo the genus Ovulum (Ovula, 
Lamarch), contaming those remarkable shells com- 
monly called Poached-eggs by collectors. 

Cuvier, who regards the Ovules or Ovula as the 
fype of a form distinct from Cy prea, but appioxi- 
mating to it, observes that they have the shell oval, 
and the apeure narrow and long, asthe cowrtes, 
but with plats on the side of the columella. ‘ihe 
spire is concealed, and the two ends of the aperture 
are pretty equally notched, or prolonged into a 
canal. Linnwus confounded these shells with the 
Bulle, from which Bruguiéres separated them on 
good grounds. 

The mollusk has a large foot and an extensive 
mantle, which is partially reflected over the shell, 
a moderate blunt muzzle, and two long tentacles, 
which cary the eyeson their side at about the third 
of their length from the base. Monttort calls those 
shells Ovules, ina restricted sense, Which have the 
oulfer edge trausversely plaited ; and he gives the 
generic title of Vulva (les Navettes) to those in 
which the two ends of the aperture are prolonged 
into a canal, and also in which the outer edge or 
external lip is not plated. 

Mr. Gray gives the generic characters of Ovulum 
as follows, subdividing the genus into several minor 
groups :— 

The shell, when young, is spirally striated ; when 
adult, covered with a smooth enamelled coat; the 
Inner lip is toothless; the outer toothed or crenated ; 
the anterior and posterior canals are more or Jess elon- 
gated, 

The subdivision @ has the onter lip broad, in- 
flated, rounded and crenulated; the extremities 
short: the front of the columella rounded. 

Of this subdivision Mr. Gray enumerates two spe- 
cies, of which one is the Common Poached-Evg. 


2770.—Tuk Common PoacHep-Eaa 


(Ovulum ovum). 
ovum, Linn. 

The Common Poached-Eggy has the back remarks 
ably elevated and rounded ; it is smooth and white 
externally : the inside is orange brown. 

Subdivision 6. ‘Ihe species in this subdivision have 
the outer lip inflected, broad, and toothed ; the ends 
are short and curved , the postenor end has a touth 
on the inner side; the front of the columella is ex- 
panded beneath. One species only is cnumerated. 


Ovula oviforms, Lamarck ; Bulla 


9771.—Tne Two-Warrep Poacnen-]/oea@ 


(Ovulum verrucosum) Bulla verrucosa, Linn, 

This epecies of ovulum has an ovate shell with 
the back deflected angularly. The extremity is 
roseate. The young shells are closely striated, and 
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the enda are tinged with brown. It is found in the 
Indian Seas. 

Subdivision y. The characters in this section 
closely approximate to those of the preceding. 
The outer lip is infected, rounded, narrow, and 
toothed. Four specimens are noticed by Mr. Gray. 
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2772.—THk PEARL PoacHrp-1iGa 
(Ovulum margarita). The shell of the Pearl ovu- 
lum is of a subglobose form, and pointed anteriorly ; 
the base is convex; the front of the columella con- 
cave; the outer lip rounded. It is a native of the 
sea around the Friendly Islands. 

Subdivision 8 Characterized by the outer Jip 
being slightly inflected, narrow, and keeled exter- 
naily, with the edge shelving inwards, 

f: 


Gray enumerates seven species, 
2773.—THE PEAR-SHAPED PoacttEn-EaG 
(Ovulem pyrifurme). The shell is pear-shaped, at- 
tenuated anteriorly; the front of the columella con- 
cave; the outer Jip shelves inwards. It is found on 
the coasts of New Holland. 

Subdivision «. In this subdivision the outer lip 
of the shell is thickened, inflected and toothless; 
the front of the columella is flattened; a fold or 
ridge runs across the back, which becomes oblite- 


rated with age. The extremities are short, Nine 
species are enumerated. 


2774.—Tuk Gippous PoacnseD-Eae 
(Ovulum gibbosum). The gibbous ovulum is ob- 
long and blunt, with an angular ridge across the 
back. The general colour is white, with the lips 
ea It ia subject to variation in its relative 
ength and breadth. It is obtained in different 


! parts of the Atlantic Ocean. 


Subdivision Z In this section the outer lip is 


| thickened, inflected, and toothless; the extremities 


are elongated; the hinder comical and straight. 
Four species are enumerated. 


2775.--GOODHALL’S FALSE SPINDLE 


(Qvouhon longirostratum). The shell in this species 
is fusiform, and thin; the beak very long and 
curved; the mouth linear, rather expanded anteri- 
orly. General culour white. It is found in the 
Adriatic. 

Subdivision g. In this section the outer lip is 
thickened, slightly inflected, and toothless; the front 
of the columella is rounded; the extremities very 
long. It constitutes the genus Volva of Montfort. 
See Cuvier’s ‘Regne Animal.’ One species only is 
cuumerated, 


2776.—Ti, CoMMON WEAVER'S-SHUTTLE 
(Ovulum rolra), Bulla volva, Linn. 

This shell is oval, and striated, with the beaka lon 
and somewhat flexuous. It is flesh-coloured, wit 
the outer lip pink, It is brought in collections from 
China. 

With reapect to the fossil Cyprmide, it may be 
observed that fossil shells of this family do not ap- 
pear to have been found below the Supracretaceous 
group. Mr. G. 8. Sowerby, speaking of the genus 
(‘y pra (‘Genera’) says “of these,” the fossils, “ we 
have several species in Britain, in the London clay 
and crag ; many others are found on the Continent, 
;agin the caleaire grossicr in the environs of Paris; 
at Laugnan, near Bordeaux, and in Normandy ; also 
in Italy and Piedmont; we have seen specimens of 
a very fine fossil species, nearly resembling C. mus, 
from the Netherlands: they seem to be confined to 
the newer formations.” Lamarck enumerates eigh- 
teen fossil species of Cyprma and two of Ovulum. 
Deshayes, in his Tables, makes the number of livin 
Ovula eighteen, and the number of fossil (tertiary 
species six. ‘Three species, O. spelta, O. birostre, 
and a new species, he makes both fossil (tertiary) 
and living in the Mediterranean, the Indian Ocean, 
and the Mediterranean respectively. Tho number 
of living species of Cyprmea he makes one hundred 
and thirty-eight, and the number of fossil (tertiary) 
nineteen. He considers Cypraw lurida (Medit.) 
rufa (ibid.), annulus (African Ocean), coccinella 
(European Ocean), a new species (Sicily), and 
another new species, Sphiericulata ? Lam., with an 
unknown habitat, as both living and fossil (tertiary). 

Mr. Gray notes the following as fossil :— 


Cyprea. 
Cyprwa Physis, Brocehi (C. Pyrula, Lam.), Plai- 
santin or Placentin; C. leporina, Lam.; C. gibbosa, 








Gray; ©. tumidula, Kénig, Bordeaux: and he ob- 
serves, that C. annularia, Brogn., appears to be an 
allied species; C. fragilis, Gray; C. Deshayesil, 
Gray; Ovula tuberculosa, Duclos; ©. inflata, Lam, 
Grignon, allied to Ovulum; C. subrostrata, Gray, 
Nehove; C. fabagina, Lam.; C. diluviana, Gray ; 
C, rugosa, Brod., ‘Turin, 
: Luponia. 

L. elegans, Gray; Cyp. elegans, Defr.; DL. dae- 
tylosa, Gray; Cyp. dactylosa, Lam.; Cyp. Gervilii, 
ow; Cyp. Georgii, Defr. 





9766,—Louses Pig Coury. 





976! —Freckled Cow vy. 
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2767,.—Louse Pig Ci wry. 





£9762.—Algoa Lupon, 





2768 —Pimpled Pig Cowry. 





9763 —Cape Cyprmovula 





2769 —Roughish Tear-shell, , 





8765 —FPurvpean PY Covers 





9764 —Flesh-coloured Pig Cowry. 2710 —Common Pore! ed ky 
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2605.—Animal of Triton. 





2604.— Mercatorial Columbella. 





2808.—Animal of Murex. 





2806.— Variegated Triton. 





2810. Woodcock’s Head. 
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20° 1..-Royal Murex. 


days its describer, it must be placed with that genus, 
to which it is more nearly related than to any other. 
A single specimen only was found at Panama. 

We now pass to the genus Triton. In this genus 
the shell is oval with the spire moderate, and the 
canal rather short ; externally it is in general rugose, 
with a few varices, scattered and longitudinal in 
their direction. The aperture is suboval; the right 
hp is thickened, the columellar lip covered by a 
callosity. The operculum is horny, and somewhat 
oval or muscle-shaped, ‘The mollusk much resem- 
bles that of Murex; the foot is thick; the eyes are 
placed on an elevation at the base of the taper ten- 
tnacula, The tube is Jarge. ‘The animal of ‘Triton 
is represented at Fig 280%; « is fhe operculum. 

The genus Triton is divided into several sections, 
as follows :-— 

Section 1. The species comparatively smooth, 
with thickened lines or ridges either very slight or 
wanting, excepting at the edge of the right lip. 
Example: Triton variegatus. 

Section The species more tuberculous or 
spiny, with the aperture more open. Example: 

riton Lotorium. (Genus Lotorium of De Monttort.) 

Section 3.0 The species with a shorter spire, al- 
ways very tubercutous, and most frequently umbili- 
cated ; asinus at the posterior juncture of the two 
ips. Example: Triton cutaceus, (Genus Aquilus 
vf De Montfort.) 

Section 4. The species asin section 3, but with 
the aperture closely narrowed by a callosity and 
irregular teeth, Example: Triton Anus. 9 The 
Grimace of collectors. (Genus Persona of De 
Montfort.) 

The Tritons occur at depths ranging from the 
surface to thirty fathoms; generally on sandy or 
muddy bottoms, 


v, 


2806.—Tne Varincaatep ‘T'reron 


(Triton variegatus). This handsome species, com- 
monly called the sea-trumpet, or Triton’s shell, is 
found both in the seas of the West Indies and those 
of Asia, within the tropies. The shell is elongated, 
conical, ventricose below, and trumpet-like in gene. 
ral contour; it is girt with very obtuse smooth 
ribs. The ground colour is white, elegantly varic- 
giled with red and bay; the aperture is red; the 
columellar lip wrinkled with white ; the edge of the 
outer lip is spotted with black, each black mark 
having two white denticulations. 

The genus Triton is abundant inspecies. Lamarck 
enumerates fifty-one recent, and three fossil, M. 
Deshayes gives the number of living species as forty- 
three, and of fossil species in tertiary deposits twenty- 
five, of which still six exist in a living state. In 
the * Proceeds, Zoul. Soc.’ 1833, p. 5 et seq., Mr. 
Broderip describes eight new species, in Mr. Cum- 
ing’s collection, from the west coast of South Ame- 
rica, and the islands of the South Pacific: and at 
page 71 Mr. G. B. Sowerby describes eight addi- 
sional new species from the same localities. 

Our next pictorial specimen constitutes an exam- 
ple of the penus Ranella. 

‘he genus Ranella has the shell oval or oblong, 
aud depressed with two varices situated laterally ; 
the aperture is oval, the canal short, and a sinus 
exists at the posterior union of the two lips. It as 
divided into two sections, one containing the non- 
umbilicated species, as Ranella granulata cpenus 
Bufo of De Montfort); the other contaming the 
spevies which are umbilicated, as the Rinella foliata, 

The Ranellwe tenant beds of sand, and rock, and 
live at depths varying fiom the surface to ten or 
twelve fathoms. 


2807.— Tain Fouratep Ranunna 


( Ranella foliata), This species, as we have said, 
belongs ta the umbilicated section. It is a native 
of the seas of the Mauritius, The characters are 
thus detailed by Mr. Broderip:—Shell ovate-conival, 
ventricoge, not compressed, of a flesh or pale rose 
colour; with frequent transverse subgranulated low 
ridges, the interstices between which are longitudi- 
nally striated ; the whorls are armed with one row 
of sharp tubercles, the middle ones of which are the 
longest; the other ridges of the body whorl are ob- 
soletely tuberculated here and there; the columel- 
lar hip is expansive and foliated, and the margin of 
the outer Jip expanded and thin; the aperture is 
ovate, very strongly and thickly furrowed, of a rich 
orange colour, and terminating above ina deep 
foliated sinus which extends beyond the varix. 

The species of Ranella are rather numerous; M. 
Lamarck deseribes fifteen ina living state; M. de 
Blainville has described another; and Mr. Bro- 
derip has added nine, of which cizht are from Mr. 
Cuming’s ‘collection: see ‘Zool. Proceeds,’ 1832. 
M. de Blainville enumerates only one fossil species ; 
M. de France five, of which three trom Italy are 
identical; M. Deshayes gives the number of tossil 
Rvecies us eight, of which four occur also in a living 
state. ; 
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We now come to the restricted genus Murex, 
which may be characterized as tollowe:— 

Shell oval, more or Jess elevated on the spiral side 
or prolonged forwards. Its external surface always 
presents rows of spires, spines, bold processes, or 
tubercles arranged in regular and constant order ; 
the aperture 1s oval, terminated anteriorly by a 
straight canal, more or Jess elongated and closed. 
The night lip is often plaited or wrinkled ; the co- 
lumellar lip often callous. 

The mollusk bas a short stoul foot notched ante- 
riorly; the head is furnished with two long approx- 
Imated tentacula bearing the eyes on a thickened 
portion ; mouth without jaws, but armed with hooked 
denticles in place of a tongue; mantle large, often 
fringed on the right side; operculum horny. Fig. 
2808 represents the animal of Murex; a, the oper- 
culuin, 

The genus Murex is subdivided as follows :~- 

Section 1. Species with a very long and spiny 
tube; the thorny woodcocks of collectors. Exam- 
ple: Murex tribulus. 

Section 2. Species with a very long tube, and 
without spines. Example: Murex Haustellum. 
Woodcock's head of collectors. (Genus Brontes of 
De Montfort.) 

Section 3. Species with three elevated, flattened, 
and comparatively thin varices. Example: Murex 
acanthopterus, 

Sechon 4d. Species: with three ramified varices. 
Kxample: Murex adustus. (Genus Chicoreus of 
De Montfort.) 


Scetion 5, Species which have a greater number 


of varices, and the tube nearly closed. Example: 


Murex regits, 

Section 6. Species which are subturriculated. 
Example: Murex lyratus. 

Section 7, Species which are subturriculated, 
the tube closed; a tube besides is pierced towards 
the posterior extremity of the right side, and persis- 
lent upon the whorls of the spire. Mxample: Mu- 
rex pungeus; a fossil, (Genus Typlis of De Mont- 
fort ) 

Section 8 Species more globular, the spire and 
the canal shorter; the latter very open: the aper- 
ture rather wide. 

Section 9 Species which have an oblique fold, 
very much anterior to the columella, and an umbi- 
heus., (Genus Phos of De Montfort.) 

The Murices are found in depths ranging from 
five to twenty-five fathoms, on beds of sand, mud, 
&e, The species are very numerous, 


2809.— Tuk Common Thorny Woopcock 


(Mares indus), Murex tenuispina, Lamarck, 

This species, known also by the name of Venus’s 
Comb, 1s a very beautiful and striking shell, remark- 
able for the length and slenderness of its pointed 
spines, acranwed in rewular order, indicative of the 
pertudical developments of the edge of the mantle, 
It as found in the Indian Ocean; specimens are 
brought from the Moluceas, 


2810.— Tue Wooncock’s Heap 


(Murer Haustellum). * In this species the ‘shell is 
ventricose, naked, destitute of spines, ribbed and ru- 
gose ; with a long slender tube, and a short spire, 
The colour is fulvous, inclining to red, lineated with 
bay. ‘The mouth is roundish and red. It inhabits 
the same seas as the preceding, 


ORT LA-- Tuk Rovan Murex 


| (Murer regs). This splendid shell is found along 


It 


the western coast of Central and South America. 


(is one of the ornaments of the cabinet of the con- 
; Chologist; nor can words convey an adequate idea 


of its gorgeous colouring, 

In Lamarck’s day, sixty-six recent species o1 
Murex and fifteen fossil species were recorded. M. 
Deshayes gives the number of recent species, in- 
cluding those of the genus Typhis (De Montfort), as 
seventy-five, but this is very far below the mark ; 
he enumerates cighty-nine fossil species in the ter- 
liary deposits, 

Mr. Broderip, in the ‘ Proceeds. Zool. Soc.,’ de- 
scribes twenty-six new species of Murex from the 
western coast of South America, and the islands or 
the South Pacific, and also five species of Typhis, 
all in the collection of Mr. Cuming. 

The Municidee (Siphonostomata, De Blainville); 
and the Buccinide (Entomostomata, De Blainville), 
appear to be the two principal groups of marine 
gastropods (or trachelipods,* as some prefer to term 
them) destined to keep down the overabundance of 
the bivalve mollusks and herbivorous gastropods ; 
they are the destroyers among the races of their 
class, and prowl about in quest of prey. ‘They drill 
the shells which enclose their victim, and drain out 
its juices, adhering till it is almost utterly con- 
sumed, Nor is this, destruction carried forward. on 


5 eel pe from ge ynaAes, the neck; and wevg, wedes, afoot: 
moll 


the foot in uske appearing as if under the head and neck, 
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| a limited scale. When we consider the number of. 













species included ‘within ‘the tw 
and the countless thousands of. 
of these species, and reflect upon"Weir voracity 
may form some alight idea of the extent o/° hae 
operations, and of the consequent influence 1} . 
must exert in maintaining ‘the balance of creatio; 
Throughout all seas are these carnivorous mollusk, 
carrying on their appointed work: in ministering 
to their own necessities, they fulfil the great part ie 
the vast scheme of creation to which they are 4 : 
pointed. We have now before US & Miscellaneous 
assemblage of shells picked up upon our own shores, 
and few are undrilled ; some of these carnivora have 
battened on their tenants, and the waves have 
washed them onthe beach. In other ages, ae 
have abundant proofs, the plan ‘of destruction in 
order to counterbalance increase among these 
marine shell-clad mollusks, was in operation. Dr 
Buckland, in his admirable ‘ Bridgewater Treatise.’ 
gives the following details connected with foxsil 
shells, once the living inhabitants of other Beng 
when the.surface of our planet exhibited a different 
arrangement of land and water. 

‘‘ Most collectors,” says the Professor, “ have seen 
upon the sea-shore numbers of dead shells, in which 
small circular holes have been bored by the pre. 
daceous tribes, for the purpose of feeding upon the 
bodies of the animals contained within them; similar 
holes occur in many fossil shells of the tertiar 
strata, wherein the shells of carnivorous trachelipods 
also abound ; but perforations of this kind are ex- 
tremely rare in the fossil shells of any older forma- 
tion. Inthe green sand and oolite they have been 
noticed only in those few cases where they are ac- 
companied by the shells of equally rare carnivorous 
mollusks; and in the lias and strata below it# 
there are neither perforations nor any shells having 
the notched mouth peculiar to perforating carnivo 
rous species. It should seem from these facts that, 
in the economy of submarine life, the great family 
of carnivorous trachelipods pertormed the same 
necessary office during the tertiary period which ig 
allotted to them in the present ocean. We have 
further evidence to show that in times anterior to 
and during the deposition of the chalk, the same 
luportant functions were consigned to other car 
nivorous mollusks, viz. the testaceous cephalopods : 
these are of comparatively rare occurrence in the 
tertiary strata and in our modern seas ; but through- 
ant the secondary and transition formations, where 
carnivorous trachelipods are either wholly wanting 
vr extremely scarce, we find abundant remains of 
carnivorous cephalopods, consisting of the cham- 
bered shells of nautili and ammonites, and many 
kindred extinet genera of polythalamous shells of 
extraordinary beauty. The molluscous inhabitants 
of all these chambered shells probably possessed the 
voracious habits of the modern cuttle-tish; and by 
feeding like them upon young testacea and crus- 
tucea, restricted (he excessive increase of animal 
lile at the bottom of the more ancient seas. Their 
sudden and nearly total disappearance at the com. - 
mencement of the tertiary era would have caused a 
blank in the * police of nature,’ allowing the herbi- 
vorous tribes to merease to an excess that would 
ultimately have been destructive of marine vege- 
tation, as well as of themselves, had they not been 
replaced by a different order of carnivorous crea- 
tures destined to perform in another manner the 
office which the inhabitants of the ammonites and 
various extinct genera of chambered shells then 
ceased to discharge. From that time onwards we 


wee 





| have evidence of the abundance of carnivorous 


trachelipods, and we see good reason to adopt the 
conclusion of Mr, Dillwyn, that in the formation 
above the chalk the vast and sudden decrease of 
one predaceous tribe has been provided for by the 
creation of many new genera and species possessed 
of similar appetencies, and yet formed for obtaling 
their prey by habits entirely different from those of 
the cephalopods. The design of the Creator seems 
at all times to have been to fill the waters of the 
seas and cover the surface of the earth with the 
greatest possible amount of organised beings enjoy: 
ing live; and the same expedient of adapting the 
vegetable kingdom to become the basis of the life 
of animals, and of mulluplying largely the amount 
of animal existence by the addition of carnivora to 
the herbivora, appears to have prevailed from the 
first commencement of organic life to the present 
hour.” (‘ Bridgewater Treatise.’) , 
Family STROMBIDZE (STROMRBUS, PTERO- 
CERAS, &c.). 
This family constitutes the Angyostomata of De 
Blainville. In this family are comprehended the 
shells which, says Cuvier, have the canal straight, 
or bent to the mght, and the outer lip of the aper- 
ture dilated with age, but always preserving.a snus 
towards the canal, under whivh passes the head 
when the animal extends itself, Most have lus 
sinus at some distance trom the eanal, + 


9 Carnivorous gitsopod cone n th Shura tosh, 








grRoMBUS.| 


a 
Cuvier, 
intu three prine 


nd : ; 
ros rombUs proper the outer Jip dilates into a 


nw, more or Jews extensive, but not divided into 
yettations The foot 1s proportionally small, and 
Te tentacles carry the eyes on a lateral peduncle, 
qnicker than the tentacle itself. The operculum is 
horny, long, and narrow, and carried on a slender 


tail. 
In 


~~ 


laria. 


Pteroceras the wing, or dilated outer lip, is 
divided in the adult into long aud slender digita- 
fons, according to tne species, Ihe animal ts the 
same as that or Stromous. 

In Rostellaria the sinus of the external edge 1s 
contiguous to the canal, and there iw generally a 
secon canal, reascending along the spire, and 
tomed by the external lip, and by a corresponding 
continuation of the colume!la. 

Fig. 2812 represents a species of Strombus (Pte- 
roceras lambis), extrucated trom the shell and dis- 
rected (female): a, the toot seen at its anteror pait 
with its groove; 4, the operculum fixed at its pos- 
tenor division; ¢, the ocular peduncles or tubes 
with the slender tentacles; d, the proboscis open 
to show the tongue; e, the cerelnal ganglion, be- 
hind which are two long salivary glands; /, the 
c»ophagus entering a large stomach; 9, the 
stomach partially opened, and showing the entrance 
of the asophagus; A, the intestinal canal; 7, 2, 4, 
and m, other internal organs; 2, the respiratory 
siphon; o, the large branclia with its ven which 
goes to the heart; py, small and rudimentary bran- 
chia; g, the heart; 7, the liver. 


9813.—Ti BROoAD-WINGED STROMBUS 


(Strombus latissimus) As an example of the genus 
Strombus we seleét this remathable species, which 
8s by no means common, § It is a native of the In- 
dian sens, and giows fo a large size, offen mea- 
suing from eight to twelve inches in length. The 
shell 18 turbinated and ventiicose, smooth on the 
hack, but somewhat wrinkled on the wing; the 
spe is short; the wing ot extemal lip very broad, 
sounded above, and extending beyond the spre It 
is very thick, but becomes thinner: at the margin, 
which is sharp antenorly. The general colgur 1s 
orange-brown vanlegated with white; the aperture 
wsmooth and white with a roseate tinge: a repie- 
sents the shell seen from above; 4, the same seen 
from below. 


9814.-—-Tue Scorrion PreRocKRaAs 


(Pteroceras Scorpius). The shell in this species is 
somewhat oval, tuberculate, and transversely ru- 
gose, The outer lip ot wing is divided into seven 
slender knotted or curled digitations, of which those 
inthe centre are the shortest. The general colour 
lb White spotted with rulous; the aperture is viola- 
ceous red, with the rug# white. 


2815.—THE Cuinese SPINDLE 


(Rostellaria rectvostris). In some species of the 
genus Rostellauia the outer lip is digitated, as in 
Rostellana Pes Pelicam, the type of the genus 
Apouhais of some authors; some have dentilations 
only on the edge, with a stright canal, others, 
constituting the genus Hippocienes of De Mont- 
eee the external Jip dilated, but not denti- 
ated. 

The present species has the Jip dentilated. 

The Chinese spindle isa rare shell, and specimens 
with the long slender beah unmutilated are seldom 
lo be met with in collections. A specimen exists 
Inthe Butish Museum im which this part is perfect, 
or nearly so, and recurved. 

The shell is fusiform, with an acute apex; the 
Whorls are rather convex. In young specimens the 
dentilations of the outer hp are either wanting: or 
very small. The lip terminates in an elegant canal 
or volute at the bottom of the spire, and Is indicated 
at the Jetters a, a. General colour brown; darker 
on the inside of the outer hp. It 1s a native ot the 
Indian seas, and has been dredged up in the Straits 
ut Macassar. 

The Strombidss are carnivorous in their habits, 
and tenant the seas of the hotter latitudes; many 
are Indian, aome are found at the equator. Two 
Species of Rostellana, viz. R. Pes Pelieam, and R. 
Pes Carbonis, are natives of the Meditenanean and 
other European seas, 

Che number of species is very considerable ; and 
many, as the huge Stiombus Gigas of the West 

nies, attain fo enormous dimensions. 

It is a curious circumstance that ir several of the 
Stombides pearis have occasionally been discovered, 
and also, it may be added, in some others of the 
luibinated testaceans. We need scarcely observe 

at pearls consist essentially of the same material 
&i the substance called nacre, or mother-of-pearl, 
with which the shell is Jined. In pearls this nacre 
W found to be deposited in concentric layers round | 
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some minute extraneous substance, irritating the 
mollusk ; such at least is generally the case. 

Mr. Wood, in his ‘ Zoography,’ infurms us that he 
saw a pear! of a pink colour, taken from the body 
of the mollusk of aStrombus Gigas, diedged up nea 
the island ot Barbadoes, where this species of 
“ shell-fish “as served up at table. Its weazht was 
twenty-four giains, but unfortunately it was not 
erfectly round, a cucumstance which rendered it 
ess valuable. Though thousands of “shell-fish ’ 
are annually brought to the market in that part of the 
world, yet Mi. Wood states that he was acquainted 
with only four instances of pearls being found, not, 
ts he supposes, because they are really scarce, put 
because the negives who clean the fish do not take 
any trouble to look for them, but perlotm then 
work without consideration, henee, as he has reason 
to beheve, many peatis with the refuse of the fish 
ave thrown back into the sea. Wath respect to the 
genus Strombus, M de Blamnvalle enumerates tity- 
two recent species; the Strombus Gigas vecuiing 
also ina fossil state in tertiaty deposits, but of the 
renera Pteroceras and Rostellanea the numbers are 
luinited. 

The fossil species of Strombidaw are not met with 
so frequently as those of othe: gronps, Mo Des- 
hayes pives the number of Stiombi as nine, melud- 
ine the Strombus Gigas, OL the Rostcllane MM. 
Deshayes records eight species inthe tertiary strata. 
Mr. Lea desenbes two species from the Claiborne 
beds, Alabama, Di. Mantcll one speems from the 
sandstone of Bognor, and two species from the 
Thanhlin sand Dr. Fitton (sec his (Stiata below 
the Chalk’) also enumerates some species. 


ORDER TUBULIBRANCHIATA (Cuv.). 


Cuvier considersthat the Tubulibranchiata, although 
they are closely related to the Peetimbranchiata, 
ought to be separated from the latter, because then 
shell, being in the form of a fube, moire or Jess 
nregular (the commencement of whieh alone is 
spiral), is firmly attached to other bodies. from 
which cause, when once fixed, they have no power 
of shifting then station, hence are they necessauly 
bisexual, each individual continue the race 

He divides this order into three genera, Vermetus, 
Magilus, and Siliquania. 

With respect to Magilus, if was placed by La- 
maick among the Annelids, in the tamily Serpu- 
lacea, but M. de Blainville appreciated its relation- 
slupto Sihquana and Vermctus, between which at as 
placed by Cuvier. 

M. Rang states that, when he was seeking the 
ammal ain India, he was stiuch with the analogy 
which the genus presents, not only to Vermetus, 
but also to some of the Pectimbianehiata, an 
analogy, as he observes, the more remarkable when 
a young individual, the shell of which has not yet 
become tubular, is examined. 

The young shell of Magilus ts, in facf, very simi- 
larto that of Leptoconchus stuatus, which, as we 
have previously sad, becomes imbedded in masses 
of coral or madiepore (Meandiina, &e.), in which 
Magilus also occurs. and Dr. Ruppell suspects that 
M. Rang micht have mistaken the Leptoconehus 
for the young of Magilus Between these shells 
there are, he adds, certain clear distinctions — In 
Leptoconchus the margins of the shell are always 
disunited, the contrary in Magilus; the latter has 
an operculum, the former has none. ‘The probosets, 
moreover, In both as different, and the mollush o 
Magilus has a siphon, which is not present in Lep- 
toconchus Both tenant the masses of Meandina 
in the Red Sea. (See ‘Pioceeds. Zool. Suc.” 1834, 
and ‘Trans. Z. S.° vol 1.) 


2816.—Tuen Maaiius 


(Magilus antigquus). The Magilus is here repre- 
sented in its young condition, before the evolution 


of the tube. 
2817.—Tnk Maaitus 


(Magilus antiques). In this specimen the long 
sinuous tube mdicative of age ws very remarkable, 
We shall proceed to explain the manner: in which 
this development fakes place, and which Is very in- 
teresting. First Jet us rele: to the young shell 
(Fig. 2816), we find it of a delicate fragile struc- 
ture, covered with a thin epidermis, of a ventricose 
figure, with a shot spire of three on four turns, and 
a patulous aperture, the ap being produced ante- 
norly so as to forman angle. It is in this stage a 
regular spiral univalve. We must now suppose the 
young Magilus to have taken up its abode im some 
recess or fissure of the madrepore, itself in astate of 
srowth, fiom the secretion of the living polypes. 
With the increase of the madrepore, in order that it 
may not be blocked up, and so destroyed, it has to 
ut some plan in operation so as to preserve its 
aperture on a level with the surrounding mass, 
thereby securing {ree admission to the water. The 


plan dictated by instinct, for it cannot shift its 
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quarters, is to add to the margins of its shell, build. 
ng up layer after layer, according to the growth of 
the madiepore, and im that direction which cireume 
stances may determine, and which will consequently 
vay. In proportion as the mollusk adds to the 
tube, 50 it advances forwards from the spual shell, 
Which it quits, fillmg at up with compact calcareous 
matter, almost crystallme m structure, and resides 
in the tube; and, as this contimues to he lengthened, 
so does the animal continue to advance, filling up 
the unoccupied space behimd with the same maternal, 
Thus, then, as necessity requires, the mollusk of the 
Inagilus caries out its tube, to which the operculum 
isso adapted as to act asa batter against the assaults 
ol enemies— a protection the more necessary as it 
cannot change its position. Tt would appear that 
only one species is recognised, viz. Magilus anti: 
quus itis of a whitish colou. 

We now tun to the genus Vermetus. 

Jat om teader fancy a group of serpentiform 
tubes, all intertwined together, such as poets de- 
sciibe the hau of Medusa, coverung old shells or 
stones, and be will have a good idea of the Vermeti, 
Such a group irepresented at Fig. 28178, in which 
several species are depicted, like a knot of snaken, 
colled ino fantastic wreaths, but elevated on their 
ca and dancing to the muse of the charmer, whe 
deh( 


“Then framed vspell when the work was done, 
And changed the * deang wreaths to stone.” 


The Vermeti, says Cuvier, have a tubular shell, 
of which the ae at an carly penud form a sort 
of spual shell, but which atterwards become pro- 
longed into a tube more or less nregular, or twisted 
like the tubes of Serpulae (carta annelids). This 
contorted shell is usually fixed by being intertwined 
with ofhers of the same species, or in consequence 
of bang partially enveloped by lithophytes. ‘The 
mollusk never creeps, and therefore has no toot 
properly so called, but that part which in ordinary 
gastciopods may be called the tail ms doubled undet- 
neath, advancioy before the head, and having tts 
extremity dilated and furnished with a slender 
operculum. When the animal withdraws ifself this 
Inass Closes the onlice of the tube * it has sometimes 
pecuhar appendages, and in some species the oper. 
culum is spiny. The head 1s obtuse, with two mo- 
derate tentacles bearing the eyes at the outer side 
of then base, the mouth is a vertical onfice, be- 
neath which, on each side, appears a filament hav. 
ng all the appearance of @ tentacle, but which im 
leality belongs to the foot. The bianchi form 
only a row along the lett side of the 1espnatory 
cavily. 

The species are rathcr numerous, but not very 
distinct. Linneeus, girded by the form of the 
shells, placed the Vermeti with the Se:pulew; and 
the Vermilne of ML. Lamarck, which are identica! 
With the Vermet, are lett by that naturalist im the 
situation assigned by Lanngwus, Such are the Ser- 
pula lumbiucals, Linnaeus, and the Se:pula ti- 
quetra, With several others, 

Asinthe genous Magilus, the mollusk gradually 
advances as at adds to its tube, s0 as to occupy the 
more antenor portion only, : 

In general the eggs of these mollusks pecome 
fixed about the spot where they are exuded ; hence 
We may easily understand how it happens that the 
shells ae generally found in gioups; yet single 
isolated specimens we not uncommon, the agitation 
vl the waves having scattered the eggs asumler, 
and hept them suspended tll at length they be- 
come faxed upon a suitable basis, Some species, as 
Vermetus lumbrealis, have the commencement cfa 
spe, the whorls of which mee perpendicularly ; 


others take a honzontal duection with the ortfice 
only elevated 


2810.- Tis Denrinarkyp VeRMETUS 


(Vermetus dentfaus). This species was procured 
hy MM. Quoy and Gamaid dung the voyage of 
the Astrolabe. a wthe shell, 4, the muausk, It 
occurs on shells along the cuast of New Holland, in 
dhark’s Bay, &c. 


2800),—Tur Lumpricoip VermMerus 


(Vermetus lumbricaus). Ut is this species of which 
a group, fiacd on a shell, is represented at Fig, 
2518, and, fiom the vaued contortions and inter- 
Jacings ot the individuals, most picturesque as their 
general aspect. A similar group m= the Buitish 
Museum has olten aucsted our attention. 

We now turn to the genus Siliquana, 

The Siliquane resemble the Vermeti in the ge- 
neral aspect of the mollusk, in the form of its head, 
in the position of the operculum, and in the tubular 
and niegular stiucture of the shell, There 15, how- 
ever, this remarkable distinction—the shell pre- 
sents a slit or unfilled fine throughout its whole, 
following the direction of its flexues, and which 
corresponds to a similar fissure in that part ef the 
‘mantle which covers the branchial cavity; along 
one side of this fissure of the mantle runs the 
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2816 —Mayilus Youn, 
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2614.—Scorpion Mteruccras. 





26158.—-Chineve Spindle 
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2820.—~Lumibriceaid Verma. tas 
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2822.-—Tuberculated Ses Ear 
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inder "and, tubular ‘foliations,  Lipiwim: placed. 
ge-animals with the Sérpulm ; afd. evenin more | 


“ff | } nd4 
~récent days they have been regarded ‘as “belonging 


f the Annelids. - Ea | 
2821.—Ti« Municatep SILiQuaRiA 


: Son al muricata). This beautiful species is 4 


ative of the Indian seas. 

M. Milne Edwards, who refers to the labours of 
M. Audown and M. de Blainville on the Siliquaria, 
observes that these animals were first distinguished 
by Guettard under the name of Tenagode, and that 
till lately they were considered as belonging to the 
Annelids, anid closely related to the Serpulw, This, 
he adds, is not their true situation; they should, in 
fact, be placed near the Vermeti, from the con- 
formation of their tubiform shell, Indeed M. Sa- 
vigny had been Jed to suspect that their affinities to 
the Serpules were by no means so immediate as had 
been imagined; and M. de Blainville, advancing 
still farther, recognised in’ these animals all the 
Jedding and essential characters of the true mol- 
Jusks—an opinion the truth of which subsequent 
investigations have amply confirmed, 

M, Audouin, to whom Cuvier acknowledges him- 
self indebted for the account which he gives of 
Siliquaria in the ‘ Régne Animal,’ and who had the 
opportunity of investigating the structure of one of 
these mollusks, has demonstrated their affinity to 
the Vermeti, which indeed might be presumed from 
the characters of the spirally contorted shell, not- 
withstanding the fissure which interrupts the com- 
pletion of the tube. The shell, when recent, 1s 
covered with asort of epidermis, and it is adherent, 
by its walls, to foreign bodies, much in the manner 
of the annelidous Serpula, but less firmly. 

Both Vermetus and Siliquaria oceur im a fossil 
stule. Of the former, M. Deshayes records eight 
living; fo which must be added Vermetus denti- 
ferus, Vermetus Zelandicus, Vermetus giganteus, 
Vermetus carinarius, and Vermetus roseus, de- 
scribed by MM. Quoy and Gaimard (* Zoology of 
the Astrolabe’). They occur at various depths from 
the surface fo twelve fathoms, in sponges, under 
stenes, on shells, and in masses of coral. 

— Of the fossil Vermeti M. Deshayes records one 
species from the tertiary deposits at Angers. The 


form, however, oceurs below the chalk. Dr. Fitton 


enumerates six species from the upper green-sand, 
the gault, the lower green-sand, Blackdown, and the 
Hastings sand, With respect to Siliquaria, in the 
last edition of Lamarek’s * Animaux sans Vertébres,’ 
IX recent species are emunerated, and four fossil ; 
of which one, the Siliquaria anguina (Serpula an- 
xuina, Linn,), is found both in a recent and fossil 
state, 

Mr. Lea records a species, the Siliquaria Claiborn- 
ensis, from the tertidry of Alabama, 

Some species of recent Siliquarie have been found 
imbedded in sponges. 


ORDER SCUTIBRANCHIATA. 


Tun order Scutibranchiata, in) Cuvier's system, 
comprehends a certain number of gastropodous mol- 
lusks, exhibiting a tolerably near approximation to 


the Pectimbranchiata in the form and position of 


the bDranchia, and also in the general contour of the 
body, but which are bisexual, each individual con- 
tinuing the species. The shells are very open, 
destitute of operculum, and the greater number not 
at all turbinated, so that they cover these animals, 
and particularly their branchiw, in the manner of a 
buckler. In the structure of the heart, which is 
traversed by a portion of the intestinal tube, they 
resemble the majority of bivalve mollusks, 


Family HALIOTID.E, or SEA-EARS (Les Ormiers 
of the French), 


The Hahotidme constitute the only group of the 
present order in which the shell presents turbina- 
tions, ‘The spire, however, is very compressed and 
small; the mouth excessively ample, and the whole 
contour flattened, This form has caused the Hali- 
otis to be compared to the ear of a quadruped, and 
given origin to the title. 

In the genus Hahotis the shell is wonderfully 
brilliant, withthe most beautitul iridescent hues, re- 
sulting from its nacreous composition, Mingled 
tints of purple, red, blue, and green, interchanging 
in various lights, produce an admirable effect. The 


‘ genera] form of this splendid shell is oval, more or 


lyss depressed, with a small spire, having a lateral 
aspect posteriorly; the aperture is as large as the 


shell, with @ continuous border; the right border ja | 


delicate ; the left or columellar border is flattened, | vered with ribs and intervening furrows, following 
i vere . 


enlarged, and trenchant; along this border is a 
series of orifices, in Jineal order, as if drilled in the 
shell. Muscular impression single, and oval in the 
centre of the under side. | 

The animal is one of the umost ornamented of the 
gastropods. All round its foot, and even over the 


peapode “at ke nimber. of : 





mouth,'there rune,-et Jeast inthe more. commdn:: 
scat 
€ 





and on the outside of each is a cylindrical peduncle,: 
on which the eyes are respectively placed. The 
mantle is deeply fissured on the right side ; and the 
water which is admitted through the holes of the 
shell can, through this fissure, penetrate into the 
branchial cavity. Along its edges there are, more- 
over, three or four filaments, which the animal is 
capable of protruding through these holes, The 
mouth is a short proboscis. 

Cuvier observes that Montfort has separated from 
Haliotis, into a distinct genus termed Padollus, such 
species as have the shell nearly circular, almost all 
the holes obliterated, and present a deep furrow, 
which is continued along the central part of the 
whorls, following their direction, and is bounded 
externally by an elevated ridge. | 

This genus, Padollus, was admitted by Dr. Leach, 
but is rejected by Mr. G. B. Sowerby, who, in his 
‘Genera of Recent and Fossil Shells,” observes that, 
with the exception of a few species which are com- 
monly known by cgliectors as Imperforate Har- 
Shells, the genus Hahotis has suffered no dismeim- 
berments. An attempt indeed, he adds, “has been 
made by Montfort to separate fromthe genuine Ha- 
liotides two or three species under the name of 
Padollus, in whjch he has been followed by Leach; 
but as far as respects general adoption this attempt 
appears to have been as unsuccessful as 1t was un- 
necessary. Not so the separation of the Imperfo- 
rate Hlahotides, which are so easily distinguished by 
wanting the row of perforations so very character- 
istic of the true Haliotis.” These imperforate Sea- 
Kars form the venus Stomatia of Lamarck. The 
shell is hollower, the spire more elevated, and the 
row of onifices is wanting. In other respects they 
resemble the Haliotides, which, says Cuvier, the 
connect to certain forms of Turbo. Their nails 
is much less ornamented than that of Haiotis. 

The Halhotides are marine, and littoral in their 
habits. Covered with their buckler-like shield, and 
destitufe of an operculum, they adhere by their 
foot-hke limpets to the surface of the rocks, near 
the water’s edge, where they creep about, feeding 
on herbage, which, according to Lamarck, they seek 
for, during fine summer mghts, along the margin of 
the shore. 

If we except the colder latitudes, the genus Ha- 
liotis is distributed through all seas; the largest, 
however, are natives of the hotter regions, Of 
these some are nearly as large as a plate, and are 
absolutely dazzling from the splendid iridescence 
of their nacre. One species, the Haliotis tuber- 
culata, is common on the coasts of Southern Europe, 
and was known to the ancients: itis found in toler- 
able abundance round the coasts of Guernsey and 
Jersey, and empty shells are occasionally washed 
upon the southern shores of our island (and more 
particularly the coast of Devonshire) after violent 
storms. Let Mr. Sowerby ts of opimion that it can- 
not be considered in the light of a native of those 
shores, though it as, doubtless, of the coasts of 
France, Spain, Ltaly, &e. 


2822.—Tak TuBERCULATED SkA-LAR 


(aliotis tuberenlata). ‘The animal is represented 
crawling, with its shell uppermost, at a; the inte- 
rior of the shell is represented at bd. 

This species, which, as we have said, is common 
at Guernsey and Jersey, is used as food; and pro- 
bably the other species are equally palatable. A 


food, this genus is by no means to be despised, 
audds—* We have eaten Haliotis tuberculata, and 
when served by a good cook if is tender and sapid. 
The large fleshy foct, if not properly managed, is 
apt to be tongh.” Ue further informs us that “the 
pee of Guernsey and Jersey ornamen. their 
louses with the shells of this species, disposing 
them frequently in quincunx order, and lacing 


| them go that their bright interior may catch the 


rays of the sun. We have often thought that some 
of the large and splendid intertropical species, 


| Whose exterior, alter removing the outer coat, takes 
/& polish almost equal to the natural brilliancy of 
| the inside, might be converted into dishes for hold- 


ing fruit: if mounted with good taste, their inde- 


'scribable iridescence would materially add to the | 
| richness of an elegant table.” | 


2823.---Tut Rippep Sca-Ear 
(Hahotis costata). This species is an example of 
another form of Haliotis, in which the surface is co- 
the tournure of the shell. 
denticulated. 

2824,—Tux Ruppy Hauroris 


The outer lip is slightly 


 (Haliotis rubicunda), Padollus rubicundus, “Mont. 


| We have dlready alluded to the genus. Padollus, 


learned writer, who assures us that, as an article of 
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, f iy ; . 
A Gonste of Austin? 
| | between the: years ‘1818 ‘and 1823 
apt, Philip Parker Kin , RN. Mr. Gray a2 
‘scribes this species, which he tegards as the Pa. 


dollus rubicundus of De Montfort, Padollua s¢ 
ris of Leach, and Haliotis‘tricostalis of Lama 
This beautiful and large specimen, which Mees 
three inches and a half by two and a h 
brought to England by Captain King, 
it upon Rottnest Island, on the west coast of Aus 
tralia. The three anterior holes only are open, by ‘ 
these; as well as the others, which are closed nia 
highly elevated, as is also the ridge following: the 
tournure of the whorls on the upper surface. . . 

Lamarck says that the Haliotis tricostalis is a 
native of the seas of Java, and gives M, Leschenault 
as his authority. 

With respect to Stomatia, it differs, as we have 
already said, from Haliotis. The shell presents two 
muscular impressions internally, seldom distinet 
nearly marginal, and in the open part of the shel] 

The Stomatia are natives of the Kast Indian seas 
and those of New Holland. They have been found 
at a depth of seven fathoms, adhering to corals. 

It is very doubtful whether any fossil species of 
Haliotis has been discovered (Mr. Sowerby observes 
that he has seen incrustations taken up from the sea 
near the Cape of Good Hope, approximating to this 
form); M.Rang, however, says, We possess one or two 
in a fossil state; and M. Deshayes records the Halj- 
otis tuberculata as both living and fossil from Sicily, 
Cuvier in a note (*Régne Animal,’ vol. iii, p. Hl) 
says, “* This genas (Haliotis), although the fact has 
been contested, has certainly its analogue among 
fossils. M. Marcel de Serres has described one spc. 
cies found in the caleaire of Montpellier, viz. Haliotis 
Philberti. (Ann, des Se. Nat., t. xii. p. xlv. fA.” 


Family FISSURELLIN)A! (FISSURELLA, EMAR- 
GINULA, &c.). 


M. de Blainville has constituted an order termed 
Cervicobranchiata, for the reception of the limpets, 
which form his family Retifera, and for the Fissu- 
rell#, HKmarginule, &c., forming his family Bran- 
chifera. | 

Cuvier observes that the genera Fissurella, Emar- 
ginula, &e., which have usually been joined to the 
hmpets, belong to the Scutibranchiata. Dismem- 
bered from the Patellie, he says, they have the shell 
altogether symmetrical, as well as the position of 
the heart and branchiw. 

The branchie are two in number, large, equal, 
and pectinated. They are in a large cavity, to 
which Jeads an opening, pierced at the apex of the 
shell, or a fissure at the anterior part of the shell, 
admitting the efflux of the water received through 
an anterior orifice. 

This will be more clearly undersfood by the de- 
scriptions of the genera in detail, and first that 
termed Fissurella, 

The mollusk of Fissurella is furnished with a 
large fleshy dise underneath, as in the limpet; a 
conical shell placed on the middle of the back, but 
not always entirely covering if, and pierced at the 
top with a little orifice, which serves for the pass- 
age of the egesta and the water necessary for re- 
spiration, This orifice conducts into the branchial 
cavity situated at the anterior portion of the back, 
and moreover widely opened above the head. On 
each side of the cavity, and symmetrically disposed, 
is a branchial peetination, The tentacles are coni- 
cal, and the eyes are seated at their base exter- 
nally. The sides of the foot are fringed with a row 
of filaments. The shell is conical, and much lke 
that of a limpet ;—the muscular impression on its 
inner surface is in the form of a horse-shoe, Fig. 
2825 represents the animal and shell of Fissurella; 
Fig. 2826, the shell of Fissurella viewed from above. 
The genus Fissurella is very extensively spread ; 10 
ity habits it is littoral, frequenting rocky beds and 
reefs at various depths, ranging from the surface to 
twenty-five fathoms. 


ala. 
rek, 
Uireg 
al f, Wag 
who Procured 


2897.—Tue Crouny Fissurena 


( Fissurella nimbosa). According to M. Deshayes, 
three distinct species have been confounded toge- 
ther under the title of Fissurella nimbosa, from the 
time of Linn#us downwards.—The present is the 
species indicated by Lamarck, and figured by 
Martini. . 
2828.—THkr Rosgate FissuRELLA 
(Fissurella rosea), The extremities of the shell in 
this species are raised, forming a sort of canal. 
is @ native of Guiana, &c.  ~ | 
2829.—Tue Greek Fisgure.ia 
(Fissurella graca). The shell of this species is CO 
It is w native of the Mediterranean and the 


' 


‘Indian Ocean, 
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he living wee ; “id ¥ ‘gre: a bh am OEE: Peat ugh ine che re 
rayes enumerates. thirty-three. living, 10: which 
: rf be added twenty-nine: Species |:d ed ‘in 


ne proceeds: Zool. Soc. 1834, ‘p. 128 et teq., by 

7, Sowerby—two excepted, one by Mr. Frembly, 
the other by Mr. Gray ;—all from the. south-west 
‘ast of America, and the islands of the South Pa- 
rae Ocean. Of fossil species M, Deshayes pives 
if nt as the number in tras deposits, Of these 
pane three species are also living, viz. Fissurella 
Grace and F. costaria in the Mediterranean and 
other seas of Europe, and also in the Indian seas, 
and I’, neglecta, a native of the Mediterranean. It 
appears that another species, F. Noachina, still ex- 
tant in the northern seas, occurs in a fossil state in 
gweden and Norway. It wa link between Fissu- 
rella and Emarginula. The genus Emarginula pre- 
yents nearly the same characters as Fissurella, ex- 
cepting that the’ shell, instead of having an aper- 
ture at the summit, has an anterior fissure corre- 
sponding to @ similar fissure in the mantle, which 
jeads to the branchial cavity. This fissure is some. 
times marginal, sometimes in the middle of the 
back of the shell. The edges of the mantle envelop 
and cover toa great extent those of the shell. The 
conical tentacles have the eyes seated on a tubercle 
a, their outer base. The edges of the foot are 
fringed with filaments. 

The shell is not regularly conical, but is very 
abrupt posteriorly, offen even concave, with the 
apex bending backwards. Fig. 2830 exhibits an 
outline the animal and shell of Emarginula. Fig, 
og3] represents the shell of Emarginula conica, in 
which the fissure is marginal. 


993%—De Biuarvitnn’s EMARGINULA 
(Emarginiua Blainvillii), This species is an ex- 
ample of a group of Emarginulss in which the fis- 
sure is remote from the anterior edge of the shell, 
approximating towards the apex. 


2833.—TH« ComMon EMARQINULA 


(Emarginua fissura). Patella fissura, Linn, The 
Emarginula fissura is a native of the seas of Europe, 
and affords an example of those species which are 
distinguished by a compressed form, with the ante- 
rior border deeply notched, and the summit strongly 
marked. a, the natural size; 4, magnified ; ¢, the 
magnified shell turned up, showing the animal ia 
situ. 
2834.—THe EMARGINATE EMARGINULA 


(Emarginula emarginata), Jn this species we have 
an example of a group in which the form is still 
more compressed, but in which the anterior border 
is only bent into a gutter; the summit is still pro- 
minent. 


9935.—Tun Derriessrn EMARGINULA 


(Emarginula depressa). This species of Emargi- 
nula represents a group, in which the form is much 
depressed, the summit very little developed and 
almost centrieal, and the notch marginal but small. 
M. de Blainville has separated a group from Kmar- 
ginula, and elevated it to the rank of a genus, under 
the tile of Parmophorus. The Parmophori, says 
Cuvier, have, like the Emarginule, their shell ina 
great measure covered by the reflected edges of the 
mantle; the shell is along slightly conical, and 
equally destitute of orifice or notch; the branche 
ah general organization are the same as in I issu- 
rella, 

Whether the Parmophori are separated from the 
emarginules on good ground appears to be very 
questionable. M. Deshayes, in the last edition of La- 
marck (1836), makes the following observations :— 

a Cuvier was the first, who gave anatomical details 
‘of the genus Emarginula ; and he made it appear 
how much analogy there existed between it and 
Fissurella. Sufficient differences nevertheless exist 
between these two genera to warrant their adoption 
in systematic arrangements. But the same does 
not hoid good with respect to the genus Parmo- 
phorus. M, de Blainville, to whom we owe this last 
genus, and who was the first to make the animal 
known, had judiciously preconceived the necessity 
of its junction with Emarginula, In fact, not only 
have the animals of the two genera a perfect: ana- 
logy (affinity), insomuch that in some instances it is 
dificult to distinguish between them, but the shells 
‘hemselves, as might have been supposed @ priori, 
in some cases offer passages from one genus to the 
other, the number of which will be augmented by 
alditional discoveries, When we have belore us a 
fairly complete series of living and fossil species, 
belonging to the two genera, the following train of 
temarks suggests itself’; namely, the two fossil spe- 
Cles of Parmophorus have no trace of a marginal 
noich ; Parmophorus Australis has the anterior 
border a little depressed in the middle, and, corre- 
sponding with this depression, @ small crest.is to be 
seen within the shell, indicating the separation of the 
Wantle.. Further, among the species of Emarginules 
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they name Parmophoida; ‘and which 
to he deprived of a marginal notch. In 


have no longer this notch, but they have, within, a 
ra furrow (sillon) in place of it. In other species, 
as Mmarginula rubra of Lamarck, and Emarginula 
elegans of Defrance, the small interior furrow is 
terminated on the border by a very short notch, 
and from this commencement (presenting the first 
trace ofa fissure) to the termination of the series of 
bpecies, we see this notch become deeper and deeper, 
and change at last intoa deep slit, occupying one- 
half of the height of the shell.” M. Deshayes then 
proceeds to comment on the differences of the shells 
in other respects, as far as external form is con- 
cerned, observing that, while from the general aspect 
of the shells the zoologist is induced to separate the 
genera, the structure of the animals themselves, on 


‘the contrary, forbids such # separation, as it affords 


no structural data on which the two genera can be 
respectively established. Te adds that Mr. Sowerby 
has come tothe same conclusions, and in his ‘Genera 
of Shells’ has united the Parmophori to Emarginula, 
an arrangement which other naturalists will, he 
doubts not, regard as warranted. 


2836.—Tne Austrar PaArMornorus 


(Parmophorus Australis, Yamarginula Australis, 
In this example of M. de Blainville’s genus Par- 
mophorus, now merged info Emarginula, the shell 
is much Compressed, and striated concentrically, 
It is a native of the seas of New Holland, New 
Zealand, &c. 

In their habits the Emarginula: resemble the Fis- 
surella ; they freqaent rocks, at depths ranging from 
the surface to eleven fathoms. ; 

With respect to fossil Emarginula: Mr. G. B. 
Sowerby, in his ¢ Genera of Recent and Fossil Shells,’ 
observes that they are scarce; they occur however, 
he adds, “in the caleaire grossier and its contem- 
porary strata, in the erag of Suffolk, Essex, and 
Norfolk, and in the Bath oolite, ‘They are very 
elegant little fossils, particularly Lamarck’s Emar- 
ginwa clypeata. We cannot consider his Parmo- 
phorus elongatus as a species of this genus, for its 
vertex Is anterior, as ifs muscular impression de- 
monstrates, 
w canal at either end; it must therefore be classed 
with Patella.” 

M. Deshayes in his tables enumerates seven living 
species Of Kmarginula, and eleven fossil species, 
from tertiary deposits ; one, the Emarginula fissura, 


is both living and fossil; it occurs in the seas of 


Kurope, and is found fossil in the crag at: Bordeaux 
and Dax, and also near Paris (Phocene, Miocene, 
and Eocene periods of Lyell). De la Beche records 
two species in the blue marls of the south of France ; 
one the EK. reticulata of Sowerby, the other closely 
approaching the EK. fissura, In the erefaceous 
group, De la Beche enumerates two species, BE. 
sanctae Catharina: and KE. pelagica, both from 
Rouen. In the oolite group he records one species, 
E. sealaris, Sowerby, from the great oolite at An- 
chif, Wilts. 

M. Deshayes, in his edition of Lamarck, 1836, enn- 
merates cleven species living, and only five occur- 
ring ina fossil state. The latter are EK. costata and 


E. clypeata, from Grignon; EK. radiola, from) Par- , 
nes; and EK. clegans, and KB. clathrata, the first | 


from Paris and Valognes, the other, a rare fossil, 
from Parnes. 

With respect to Parmophorus of De Blainville, M, 
Deshayes in his tables gives two living and several 
fossil species, the latter from tertiary deposits. Of 
these, one is from Touraine, where it occurs in 
the Miocene beds of Lyell. He enumerates two 
from the crag; three from Touraine; three from 
Angers; five from Paris; and two from Valognes. 

In his edition of Lamarck, only two species are 
noted as fossil, one the P. clongatus, which with a 
variety occurs af Grignon; the other P. angustus, 
from Paris. 

Before we Jewve the family Fissurellidwe, we may 
revert to the observations with which we introduced 
it, namely, that M. de Blainville places it with the 
true limpets (Patella), in the same order (cervico- 
branchiata); whereas Cuvier disjoins this) family 
from the limpets entirely, and that on the differences 
observable in the characters of the branchial appa- 
ratus. 

M. de Blainville, indeed, maintains that in) both 
groups the organs of respiration are in a cavity 
situated above the neck; that they exist in the 
form of pectinations in the Fissurellidw, and in the 
form of a net or delieate meshwork on the roof 
(plafond) of the branchial cavity in the limpets, 
whence he terms them Retilera. On the contrary, 
Cuvier considers that the branchial organs of the 
limpet exist in the form of a fringe of filaments, 
forming a cordon under the edge of the mantle. | 

These two opinions are at perfect variance with 
each other; and if Blainville be correct, the ar- 
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for the present, however, that Cuvier is right-in his .- 
opinion, we shal] follow him in assigning the Pa- 
tellw to a distinct situation from that in which the. 
Fissurellide are placed, and.when we come to the 
family Patellidw, the tirst of the succecding order, 
endeavour to give an outline of the observations of 


some of those conchologists who have investigated 
the subject. | 


ORDER CYCLOBRANCUIATA (Cov.). 


Tur Cyclobranchiate mollusks have the branchim 
m the form of little foliations, or pyramidal bodies 
hike filaments, attached “en cordon,’’or in arow more 
or less complete, under the edge of the mantle 
nearly the same as in the Inferobranehiata, frum 
which they are to be distinguished by their bisexua' 
structure, cach individual continuing the race inde- 
pendently. The heart varies in situation, but is not 
traversed by any ee of the intestinal canal. 
Ina note (see Regne Animal,’ vol. iii. p- 113) we 
learn that the Cyclobranchiata of Cuvier are not the 
| Cyclobranchiata of M. de Blainville. Cuvier Bays 
“MM. de Blainville, who terms the order in which 
he places Doris” (one of the Nudibranchiata of Cu- 
vier) “* Cyclobranchiata, makes of the genera Fissu- 
rella, Emarginula, and Parmophorus, ahd of the 
Patella, an order which he names Cervieobran- 
chiata; and which he divides info Retifera and 
Branchifera, The Retifera are the Patella, because 
he supposes that they respire by means of a network 
on the roof of the cavity which is above the head, 
Thave not been able to discover or see any other: 
organ of respirafion besides the cordon of foliation 
which runs all round under the border of the mantle. 
i; See the anatomy of the Patella in my memoirs on 
the mollusks.” These observations pring us to the 
first family :— 


Family PATELLIDZE (Limpets). 


| The Patellidwe, according {o Cuvier, have the entire 
body covered with a shell in the form of a widened 
| cone: under the borders of the mantle runs a corden 
of small branchial foliations; the head is furnished 
| with a short and thick proboscis, and two pointed 
i tentacles having the eyes at their outer base. The 
| mouth is fleshy and contains a spine-armed tongue, 

Which is continned backwards and folded deeply in 


——— 


the interior of the body. ‘The stomach is membran- 
) ous; the alimentary tube, long, slender, and very 
| much folded; the heart is placed forwards above 
| the neck, and a little to the rieht. 

! ‘To this detail of characters we may add a remark 
by Mr.G. B. Sowerby, (Genera of Receat and Fossil 
\ Shells’): he says, “7 here Is no canal for the passage 
i Of water to the branchise, as there ism Emarginula 
| and Siphonaria, for in this genus (Patella) the bran- 
' chi are external, surrounding the animal." The 
want of aceess to a branchial cavity, if it existed 
! with its vascular network, is out of the question. 
| 








| If we consult Rang, who follows Cuvier in) his 
deseription of the mollusk of Patella, we find that 
he makes the following observation : “ M. de Blain- 
ville believes that he has perceived the branchive of 
fhe Patella ina vaseular network attached to the 
plafond of a branchial cavity. Not having been 
able to distinguish this network, we think with Cue 
vier that the organ of respiration shows itself in 
these animals in the cirele of leaflets, which sure 
rounds the body, between the foot and the mantle, 
as inthe Phylhdians’ (Inferobranchiata). 

This circle of leaflets beng always exposed to the 
action, no branchial cavity is needed, and, as they 
are covered with minute cilia, they maintain a per- 
petual current over their surface, flowing from the 
outer fo the inner edge, and thus fulfil the office or 
branchim, 

M. Deshayes, in his edition of Lamarcr’s § Ani- 
maux sins Vertébres,” makes some valuable remarks 
on the structure and natural affimties of the Patellee, 
in which he supports, with irrefravable arguments, 
the views of Cuvier, and points out the causes which 
Jed to M. de Blainville’s mistake. 

More reeent observations confirm the correctness 
of these views, and demonstrate the truth of Cuvier's 
opinions, Fig. 2837 is a representation of the animal 
of Patella. The Patelle are widely spread. They 
exist in every latitude, excepting in those of the 
arctic seas! many are common on the coasts of 
Europe, but if is in the hotter regions that they are 
most numerous, and display the largest dimensions. 
In their habits they are littoral, frequenting rocky 
coasts, where they are found fixed upon stones, reeds, 
and large shells; many crawl about, continually 
changing their resting-place, but some seem to be 
long stationary in one spot, to which they closely 
adhere. The depth at which they are found varies 
from the surface to thirty fathoms. They are said 
to live upon fuci and other sea-weeds, the substance 
of which is easily broken up by the action of their 
rasp-like tongue; yet we cannot imagine how such 


2026.—Animal of Fis-ureila. 


., 
Oe hiya 


, : 
v aa Ks é 
a uy ae t 
fig? 
pt vail 
eT EPTINR 272, er Cot) 
ge ED oye 
“ 
_ 





9826.—Shell of Fissurella. 
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9899.—Grevek Fissurella 





2830.—Animal of Emarginula, 
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2836.— Austral Parmophorus. | 
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2833.—Common Emarginula. 
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2831.—Emarginula conica. 
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2845.—Dentalium. 
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38387 —Animal of Patella 
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2838 —Common Limpet 
2843 —Pectinated Limpet 





2644.-—-Boat-shaped Limpet 


9889.~-Gilded Limpet. 
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species as are long affixed to one spot oan obtain 
this aliment: they must derive their nourishment 
from the animal and vegetable particles with which 
the water is abundantly charged. 

Those who have been in the habit of observing 
limpets on the rocks of our own coast cannot fal 
to have observed that in many instances the shell is, 
as it were, kt into the rock to some depth, and that 
evidently by the operation of the mollusk in exca- 
vating a cavity which 1 adapted precisely to the 
form and size of the shell. th Is not very easy to 
explain, mn asatistactory manner, the mode by which 
this wearing of the rock as accomplishcd Some are 
inchned to atfiubute at to the effeet of absorption , 
others to the perpetual action of a current of water, 
causd by the action of the branchial tange around 
the mantle; and others to the ageney of some se- 
erehon by which the structure of the rock as decom- 
posed, ° 

Some species adhere to shells, and the same effect 
y produced as on the rock. 

In an admirable paper ins the § Philosophical 
Transactions’ for 1838, on the economy of mollus- 
cous animals, Mi Gray, speaking of a forcign spe- 
aes dhe Patella cochfea), often found at the Cape 
of Good Hope, states that af dives “almost ox- 
cliaivcly attached to a lage species of the same 
genus, on the surface of which at forms a flat disk 
evractly the size of ats mouth = To form these flat 
disks (of which there are gencally two—one on 
each side of the apex of the larger Patella, so as 
almost to form a character of the specress, and to 
assist inthe merease of its size, the ammmal appears 
nso fo absorb the coralline or other similar sub- 
stances with which the Jarger shells are abundantly 
covered ‘The common Patella of our own coast, 
when long adherent to another shall of ats own 
species, {0 Chalk, or to old red sandstone, or lime- 
stone, also forms tor itself a deep cavity of the same 
formas its shell, and evidently produced by the dis- 
solution of the sumface fo which itis affixed ” 

Its atemarhable tact that the limpet adapts the 
imo of its shell to the shape or mregularities of the 
pubstance fo which a adheres | This has been often 
noticed, and as dwelf upon by Mi. Gray Ile ob- 
serves, that, “when a Patella on a Crepidula has 
attached itself to the flat surtace of a rock, or the 
leaf of a large tucus, the base of ats shell is flat, and 
its mouth roundish, when at adheres fo a concave 
surtace, such as the cavity of an old shell, the base 
becomes flattened, and convex internally , and when 
it fines ifself on the round stalk of a ficus, the sides 
become compressed so as tn some measure to clasp 
the stem, and the Jateral portions of the base pro- 
jeet beyond the front and hinder parts to such an 
extent that when placed on a flat surlace it rocks 
backwards and forwards, Several nominal species 
of these and alhed genera depend on variations in 
the shape ofthe shell, caused by the adhesion of the 
animal tosnitaces of different forms thus the Patella 
pellucida of Montagu as synonymous with the P, 
caerulea of the same author, the former having been 
founded on specimens taken from the stalk, and the 
latter on individuals Obtamed trom the flattened 
fiond of the tucus, on whieh the species usually takes 
up Hs abode Tt womdeed by no means rare fo find 
specimens in which the animal has moved trom one 
ot these positions to the other, and im such cases the 
shell represents P. canulea, and the base P. pellu- 
cida, or vee tensa. ‘Phe same change takes place 
with regaid to Po mumataand Po compressa. TD have 
tn my collection a speenmen of this hatter shell, which 
is P. minute at the top, it having in ats youth lived 
oa the frond of a large Cape tueus , it atterwards 
removed to the stem, and became compressed, and 
consequently moan this part the Po compressa, but 
by some accident af was again induced to change ity 
situation, aud, removing (o a flat surface, the edge 
of the mouth expanded, andit became a sccond time 
P. miniata, or perbaps what may be called by some 
authors PP. saechauna, as thy also appears to be a 
conical variety of the same species Lamarck has 
described a similar specimen, and Mr Sowerby, in 
lus ‘Genera of Shells’ has fgmed an example ot 
this species, showing the two states, Tn like mannet 
the Crepidula parcellana, when apptied to a flat 
surface, has an expanded base and a flattened inner 
lip; but when adherent to a convex body, such as 
the atem of a sea-weed, or, as frequently happens, to 
the back of another shell of the same species, the 
animal being jressed into the cavity, the inner lip 
becomes concave, and the sides of the aperture are 
contracted. In this atate the shell is called by some 
authors C. fornicata. 

“ When the shells of this family are adherent to 
irregular surfaces, they adapt their margins to the 
irregularities with which they mect. I have several 
specimens from the coast of Devonshire, having one 
or more processes on their sides which fitted into 
holes in the rock to which I found them attached ; 
and such changes are the more remarkable, as somu 
Rpecimens are seen constantly moving from place to 
place, whilst others appear to remain for a long time 
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fixed to one spot, and even those that are stationary 
in the young state conatantly elevate the margins of 
their shella when the tide is low.” 

From this circumstance it is evident that many 
varieties of these shells may be mistaken for distinct 
apecies, of which indeed the catalogue is very ex- 
tensive, ‘To this point Mr. Gi. B. Sowerby (‘ Genera 
of Shells’) has made express allusion, and ad- 
duced some instances in which such a mistake 
might very pardonably be made. 

hiom these preliminary observations we proceed 
to notice a few examples, each the representative 
of one of those subgenene groups founded by M. 
de Blainville on extetnal configuration. 

Scctiona, This group is composed of such spe- 
cies ay have a nearly true conical form of shell, 
with He apex obtuse, vertical, and almost exactly 
Micslal, 


2538.—The ComMon Limprr 


(Patella vulyata) This species is abundant on the 
coasts of Kurope, and few have visited the rocky 
shores Of om island without having noticed at, af, 
indeed, they have at all attended to the living pro- 
ductions of the sea, which many who visit what are 
termed watering places never even dream of. Many 
an hour which drags heavily with the ennuyé would 
pass agreeably were such objects sought atter and 
observed , but sorry are we to say that fo some Na- 
ture has little aftiactiveness, little to interest or de- 
light. Such a man exists as though he existed nof, 

~he loses half the pleasures allotted to human en- 
yoy ment, ; 

section B, In this section the species are less 
comeal, and the apea is placed more antenorly, with 
woshyht inchnation forwards, 


2839. The Garopep Limprr 


(Pata deanatay This species is found im the 
Stratsol Magellan, or Magelhaens, on the shores of 
the Falkland Isles, &e, 

Section y. In this section the species are elon- 
gated, oval, and compressed at the sides, with the 
apor anterior, and inclined forwards, 


2910 —THe Comeressrp Limpp tr 


(Patella commesa). The species 1s a native of the 
Indian Seas 

Section 9 In the species included under this di- 
vision the form of the shell is extremely flat, or de- 
pressed, and the i very slightly developed, and 
sumewhet antenorly placed. 


QS. Tue Scvipniar Limpir 


(Pata saddlais). This is a singular ferm, wath 
an oanegtilar margin, and fuitows radiating fiom a 
little abrupt conical apex. 

Sections ‘This contains species depressed lhe 
those ot the preceding section. but whieh differ in 
bemg much narrower anteriorly than posteriorly. 


24942.—Tae Spoon-suapip Limprr 


( Patella cochlearca). The under surface of this ex- 
ample is represented. It is a type of the genus 
Heheon of De Monttoit. 

Seetion J This section is composed of oval spe- 
cies, with a well-mathed apex, decidedly inclined 
forwards, 


2843 —Tar Pictrivaikp Limpert 


(Pata pectnata), This a pretty species, found 
inthe Meditenmancan Seca 

Section a In ths section the species have the 
shell delicate, oval, nacreous, with a festooned mar- 
pin; the apex is marginal, antenorly, 


24-4. Tun Bowt-snapep Limprr 


(Patella cyntadaria). This species is so different 
in fhe form and appearance of is shell, that, at first 
sight, it mht scarcely be recogmzed as belonging 
to the present genus, 

Though the living species of Patella are ex- 
fiemely numerous, M. Deshayes enumerating a 
hundred and fou, yet the fossil species are very he 
mated, and of these one, Patella aqualis, 1s existing 


in the seas of Kurope; it is met with, fossil, in the 
crag. According to Mr. Sowerby fosml forms of 
Patella occur in the oolite, in the las, in the Oxford 
clay, and the chalk marl, of the secondary series ; 
also in the calcaire grossier, and probably the Lon- 
don sett of the tertiary series, together with the oray 
—the pliocene of Mr. Lyell. 

Kefore leaving the genus Patella we may notice 
that termed Scutella by Mr. Broderip, established 
on some shells collected by Mr. Cuming among the 
islands of the South Pacific. Unfortunately the 
living animals had been destroyed before the shells 
were taken, probably by some carnivorous creature ; 
but, though proof positive is wanting, Mr, Broderip 
is inclined to refer the genus to the Cyclobranohiata. 
Seu ' Proceeds. Zool. Soc.,’ 1834, p. 47. 

With respect to the genera Siphonaria, Patelloida, 
and Lottia, which in the form of the shells closely 
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resemble the Limpet (Patella), yet, as the motlucks 
differ greatly in organization, having a single pee 
tinated branchial apparatus on the right side, as jn 
Fissurella, and not a cordon of filaments, they must 
be referred to the Scutibranchiata, to which order 
as we have said, Fissurella and Emarginula b. long : 

We now turn to the genus Jentalium, respects 
the position of which there is yet no little digg. 
culty. 

By the earlic: wuters the Dentalium was regarded 
asanannelid, one of the Tubicola, and even Cuvier 
in the last edition of the ‘Réegne Animal,’ tetaing 
io among those articulated creatures, obserying 
however, that the recent observations of M. §)° 
vigny, and more particularly of M. Deshayes, rey. 
der this arrangement very doubttul. He addy — 
“The animal does not present any sensible articula. 
tions, nor any lateral bustles, butit has antetiorly a 
membranous tube, in the anterior of which is a soit 
of foot, or fleshy comeal operculum, which eloses 
the onfice; on the base of this foot 1s @ small flat. 
tened head, and on the neck ae the branehia, jy 
the form of tults. If the operculum reminds us of 
the foot in Vermetus and Silquaria, which have 
been restored to the Mollusea, the branchiwe hayoe 
much resemblance to those of Amphitrite and T\~ 
rebella, Further observations on the anatomy of 
Dentalium, and principally on the nervous and vas. 
cular systems, will sesolve the problem.” 

lt is to M. Deshayes that the discovery of the 
real nature of the Dentahum 1s owing, and hos Opl- 
nions respecting its bemng a fiue mollusk have been 
fully confirmed. Linnmus arranged Dentalium alter 
Patella, and before Serpula, and Lang placed it in 
a group after Patella, together: with all the caleare. 
ous tribes of Annelids then known. Brugieies gave 
i almost the same position as Linneeus. 

M de Blainville, in his * Maleologie,’ 1825, agrees 
with M. Deshayes in assigning the Dentalium to the 
Mollusca, and he establishes it as the type of an 
order, which he terms Cuihobranchiata, and places 
next to Patella] M Rang, in 1820, follows M, de 
Blainville, but places the Curhobranchiata, of which 
Dentalium iw the only representative, between Fis. 
strella and Patella) Ma. Guay, who has compared 
the description of the anmmal given by M. Deshayes 
with specimens m the British Muscum, 1s inclined, 
we beheve, to consider its place mn systematic ar- 
langemcnt as approxunating to the Fissurella, but 
yet at a considerable distance. With respect to the 
British species Mr Giay observes, that the apiecs 
often appear to be broken or worn off, and that the 
animal, for protection, then forms a shght tube with- 
in, Which ws more o1 less produced beyond the tip; 
and the late Dr. ‘luiton desenbed a specimen so te- 
paned asa distinct species under the name of Den- 
talium Jabiatum Several specimens of the common 
Dentalnim are now betore us, and every one has the 
tip pertect, and the cdges of the small apical onfice 
ae smooth and polished. 

In placing this genus after Patella we do not 
mean thereby to indicate that such is ifs true situa. 
fion, donbtless it 1s the type of a distinct family, 
and pethaps order, for which De Blainville’s name 
of Chirhobranchiata is very appropiate. 

The shell in Dentahum os very simple; af 1s an 
elongated cone, shghtly curved, and open at cach 
extremity by a rounded orifice. 

The animal ts of a conical elongated form, the dor- 
sal surface conesponding with the convexity of the 
shell, the ventral surface with the concavity. The 
whole anterior part of the animal is invested by a 
fine membrane, which i fixed postenorly to the 
ongin of the toot, and is free in front where ifs en- 
cumference 1s thickened, It 1s perforated in the 
centre, the thickened portion is muscular. Dividing 
this mantle down the nniddle surtace of the back, the 
foot, head, and bianchiw are biought to view. The 
foot m elongated, subeylindnieal, slightly conical, 
and fleshy. The head consists of a mouth only, 
and 1s situated stupenorly at the hinder extremity 
of the foot. Phe respuatory system consists of two 
bianchi symmetrically situated on the lateral and 
posteno: parts of the neck, and supported on & 
divided peduncle. They ae composed of many 
very fine, soft, flexible, tentacular filaments, with 
club-shaped terminations, and appear from their 
position to be equally adapted for directing nutri- 
ment towards the mouth, and for fulfilling the task 
of aérating the blood, 

The form and characters of Dentalium will be 
better understood by reference to our pictorial spe! 
mens than by a long verbal description. 

Fig. 2845 represents the shell and animal of J)en- 
talium entalis: A, the shell of Dentalium entalis, © 
the natural size; B, the shell magnified and broken 
longitudinally, showing the animal in a contracle 
state ; a, the posterior extremity prolonging itself 
into a small accidental tube; ©, the shell magnified, 
with the animal at the moment of its advancing out 
in order to obtain food ; a and 8, the foot, the lobes 
of which are developetl in the form of @ corolla ; % 
part of the collar of the mantis. 
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Fig. 2846 represents the animal extricated from 
the shell, in different wews: D, the animal magnified, 
the abdominal aspect; a, the extremity of the foot; 
p, the collar of the mantle; d, d, the liver; e, the in- 
restinal tube; f, the egg-sack; y, the muscle of in- 
ertion; and 4, the expanded expansion, which is 
(;nnel-shaped, and called by Deshayes the pavillon ; 
 egestive orifice; ¥, the same, dorsal aspect, mag- 
nified ; @, extremity of the foot ; 6, the collar; ¢ ¢, 
the mouth 5 @,a slight projection produced by the 
nead and the branchiaw ; ¢ e, internal retractile mus- 
cles; ff, external retractile muscles; g, the neck 
of the pavillon; 4, the pavillon; 4, the same, with 
the mantle slit along the dorsal and medial line, de- 
tached in part from its posterior insertion, and turned 
ayide, 8O a8 to show t Cc ides enclosed ; a, the ex- 
tremity of the foot, which closes the aperture, 7, of the 
collar, 2 m, of the mantle, n o p; 6 b, lobes of the 
fuot; ¢, the foot itself, presenting a depression, or a 
channel, running its whole length; d, the head; e, 
the cerebral ganglion; f f, the two jaws; g g, the 
peduncles of the branchiw; A A, tt, the branchim; 
yng the retractor muscles; s, the muscle of in- 
seition; ¢ the pavillon; G, the animal, one-fourth 
of natural size; H, the same, one-sixth of natural 
siz”. 

The genus Dentalium is very widely distributed, 
few seas being destitute of some species, Generally 
thse shells are found on sandy shores, in rather 
shallow water, but sometimes at considerable depth. 
{he species, as enumerated by Deshayes, are twenty- 
three living, and thirty-four fossil in beds of tertiary 
formation. Four new species, from the shores of 
South America, will be found described by Mr. G, B. 
Sowerby in the ‘Proceedings of the Zoological So- 
ciety,” 1832, p. 29. 


Family CHITONID AS (CHITONS ; Les Oscabrions 
of the French). 


The Chitons constitute a very remarkable group of 
mollusks, covered by a shell formed of eight distinct 
portions, arranged upon the back, in a single row, 
and attached to a tough leathery mantle, the edges 
of which extend beyond the borders of the plates; 
these latter are transverse, and overlap cach other, 
constituting a sort of armour, very different, indeed, 
tu the turbinated shell of most groups, or the coni- 
cal shell of a limpet; they are differently marked 
and patterned in different species, and the bord: r is 
mostly covered with scales, hairs, or spines. Thus 
protected, the Chiton can roll itself up like an arma- 
dillo, and stretch itself out again for the purpose of 
progression, or of attaching itself, limpet-like, to the 
rock. This power supposes an arrangement of mus- 
des in connexion with the plates, in order that the 
mechanism of the armour may be complete. The 
foot of the mollusk is oval, and the branchie con- 
sist of small leaflets placed, as in Patella, in the fur- 
1ow between the foot and the mantle. They are 
covered with cilia. 

There is no projecting distinct head, and hoth cyes 
wid tentacula are wanting. ‘The mouth is furnished 
with a Jong tongue, rolled up spirally, and armed 
with horny teeth. 

Fig, 2847 represents the eight shelly plates of 
Chiton, separated from the mantle, and from each 
other, 0 as to show their outline. 

Ig. 2818 shows the shelly plates of an allicd ge- 
nus termed Chitonellus. 

Fig. 2819 shows the animal of Chiton squamosus ; 
a, the animal and shell sven from above; 6, the ani- 
inal seen from below; ¢, a side view of the shell and 
animal in a creeping or adherent state; d, a portion 
of the branchiw magnified. 

Though the Chiton has no affinity to the multi- 
Valve shells of Linnaus (the Lepas and Balanus, or 

arnacies), yet they were all associated together by 
that naturalist, forming an artificial group composed 
of % most heterogeneous assemblage ; and though 
his arrangement has been long abandoned (Adanson 
having, indeed, demonstrated the true characters of 
the animal by careful observations, and Cuvier hav- 
Ing confirmed Adunson’s views by anatomical inves- 
ligation), yet M. de Blainville has, in some measure, 
Telurned to the Linnean arrangement, and formed 
€ section of the mollusca, termed Malentozoaria, of 
Which Lepas and Chiton form two classes. This ar- 
Fangement, however, has not been adopted by other 
Z00lugists, who generally recognise the aftinity of 

ton to Lepas, 

The Chitons are specifically very numerous, and 
ore found on most rocky shores ; they attain to the 
“tRest size in the hotter climates, with some excep- 
Hous, for two large Species occur on the shores of 

leria del Fuego ; none, however, appear to exist in 
mee northern seas, and the British specics are 
he We may now turn to our pictorial speci- 
hens, of which such are selected as illustrate the 
minor groups into which the genus is for conveni- 
Snce divided. z 

Section a, In the species of this section the bor- 
2 Of the mantle is leatheryeand naked. The fol- 

wing two species are examples. 
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2850.—Tue Cai.ian Cniton 


(Chiton chilensis), This Chiton has the shell ob- 
long-ovate, opaque, and thick, of a dark-brown co- 
Jour, smooth and dull; the inside is white, with pink 
markings on the first, second, and last plates. The 
plates are marked by longitudinal strim, and crossed 
by irregular concentric ridges. The anterior and 
posterior plates are semilunate, and slightly punc- 
tated; the second plate is subcarinated, with the 
front margin obtusely angled, the lateral margins 
arcuate; and the posterior margin with a promi- 
nent beak, on each side of which diverges a rather 
elevated granulated ridge; the next five valves are 
alike bow-shaped, with a granulate ridge on cach 
side. ‘The border 18 smooth, coriaceous, or leathery, 
tough, thick, and of a darker colour than the shell; 
it is semipellucid, broad at the sides, and narrow an- 
teriorly and posteriorly. 

This species of Chiton is found on the shores of 
Valparaiso, in the crevices of rocks, and under stones. 


2851.—])& BLAINVILLE’S CHITON 


(Chiton Blarnvillit). In this curious species the 
border of the mantle is greatly enlarged anteriorly 
and contracted posteriorly; it is of an orange red, 
and fringed here and there, not with hairs, but with 
little coriaceous filaments. The shell is roundish, 
the anterior plate is obscurely ranged, the posterior 
one small and abrupt, the others are concentrically 
lineated. The pencral colour is roseate, varied with 
white, brown, and greemsh ; inner surface white. 

This Chiton is found on the shores of the Inner 
Lobos Island, coast of Peru. 

Seetion 8. In this section the mantle-border is 
smooth, but with tufts of hair at the lateral extre- 
mities of each plate. 


2852.—TNE TUFTED CiHITON 


(Chiton faseicularis), This is a small species found 
on the southern coast of our island, and also in the 
Mediterranean. Specimens from the Barbary coast 
ure stated by Montagu to measure not unfrequently 
an inch in length. British specimens measure about 
five-eighths of an inch in length, and rather more 
than two-cighths of an inch in breadth. The shell is 
apparently smooth, but, when examined by a glass, 
presents a rough shagreened surface, except along 
the clevated dorsal ridge; around the margin, at 
the junction of cuch plate, is a tuft of whitish har ; 
besides two tufts in front, making altogether cigh- 
teen. The colour is brown or cinereous. 

Section y. In this section the mantle-border 
covered with hairs. 


° 
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2853.—TuHE PERUVIAN CIIITON 


(Chiton Perurianus), The Veruvian Chiton has the 
border of the mantle narrow and coriaceous, and 
thickly covered with long coarse black hairs. ‘The 
shell is oblong-ovate, opaque, of a dirty yellowish 
green, or yellowish brown; the inside is white, The 
plates are thin and slightly elevated, having the pos- 
terior compartments a little raised ; they are minutely 
striated. From between each emerges a series of short 
black hairs, which lie on the back of the shell. 

This species of Chiton is found under stones at low 
water, on the shores of Valparaiso Bay. Its length 
is two inches, its breadth one inch and a halt. 

Section o. In this section the mantle-border is 
beset with spines, 


2854.—THE SpPInoskE CrnITON 


(Chiton spinosus). In the Spinose Chiton the shell is 
brownish black; the plates are opaque, those an- 
teriorly placed are granulated over the entire sur- 
face, those posteriorly are granulated at the sides. 
The border of the mantle is wide, and beset with long 
aculeated blackish spines, closely resembling those of 
certain Echini. ‘Total length three inches. 

This is a very rare species, aud according to Peron 
is a native of the South Seas. 


9855.—THE SPINIFEROUS CiITITON 


(Chiton spiniferus), Chiton aculeatus, Barnes, not 
Linneus. This is a large species, with the shell 
opaque, oblong-ovate, reddish brown, and glossy ; 
the inside is reddish white. ‘The posterior angles of 
the plates do not overlap the anterior edges of the 
succeeding. The first plate has generally nine rows 
of raised dots diverging from the apex, but the 
number appears to vary with age; the second plate 
is rather acutely beaked and carinated, Jonger than 
the five following, which are striated and shaped 
alike, carinated, with an acute beak, and presenting 
a row of elevated dots. The last plate is striated 
and beaked, with a row of raised dots under the 
beak. ‘Ihe border is coriaceous, thick, broad, rough, 
and of a greenish or orange colour. In young spe- 
cimens it is thickly covered with blunt spines, but 
in old shells the spines are short and scanty, and 
generally covered with corallines. ae 
This species attains. to the length of five or six 
inches, but it is then destitute of beauty, the sharp- 
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ness of the pattern on the shell being lost, and the 
spines covered with a dirty coat of calcareous matter, 
so often observed encrusting old shells and other 
submarine bodies, the reault of precipitation, 

Mr. Frembley, who found this species on the rocky 
coasts Of Valparaiso and Chili, states, that it fre- 
quents exposed situations, and is often found adher- 
ing to the rocks over which the sea breaks with great 
violence, where there is no little danger as well as 
difficulty in obtaining them; they are generally co- 
vered with sea-weed. 

Section e. ‘This section is distinguished by the 
border of the mantle being scaly. 


2856.—THE CoatimBo Curron 


(Chiton Coguimbensis). The shell of this species 
is ovate, narrow, and opaque ;—while young, its 
colour is of a glossy greenish brown; the inside 
blackisn, The anterior plate is marked with nume- 
rous undulated concentric ridges, and all except the 
first are rather acutely keeled and beaked ; a ridge 
diverges on cach side from the beak, forming a 
sugittate figure, below which are longitudinal striae. 
The border as thick, moderately broad, and covered 
with coarse seed-like scales, which are attached 
laterally. As the animal advances in age, the middle 
of the plates, which are very solid, become eroded, 
and covered with limpets, balani, &e. The only 
locality, Mr. Frembley says, in which he found this 
Rpecies, wus on the south side of the coust of Co- 
quimbo bay. In its habits it resembles the preceding 
Species, excepting, as he states, that it appears to be 
more prevarious, 

_ Secuion 2. In this group the border of the mantle 
lb granulous, 


Q28o7.—lne MAGNIFICENT CrIToNn 


(Chiton magnifieus), It is very difficult to give 
by mere words un idea of the patterns which the 
shells of the Coitons present, and of the form of the 
neparate plates. Mr. Frembley, whose details we 
follow, characterizes the shell as dull, opaque oliva- 
ceous, and dotted with lighter-coloured spots, with 
the inside ylaucous, The first plate has regularly 
radiating stim crossed by concentric ridges; the 
posterior margin is nearly straight. The other 
plates are obtusely beaked, and divided laterally 
into two compartments, the anterior having regular 
longitudinal striaw, crossed by others very minute 
and concentric; from under the beaks diverge to 
the lateral margins of the plates coarse and more 
irregular striv, which raise the posterior compart- 
ment above the other, ‘The Jast plate has a well- 
defined apex leaning towards the posterior margin. 
The border is thin, moderately broad, and coveted 
with fine shining bead-lke granulations of the same 
colour as the shells. 

This species is the Chiton olivaceous of Frembley ; 
but it had previously received from M. Deshayes the 
title of magnificus. It grows to the length of about 
five inches ; and is found on the coast of Chili, We 
now come to the genus or sub-genus Chitonellus, 
which contains such species as have the border 
highly developed, and the valves very small; in 
some species, indeed, they are often almost entirely 
hidden under the shin of the mantle, so that the 
animal has almost a naked appearance ; the body is 
often almost vermiform. Fig. 2808 represents two 
examples: -a, the smooth Chitonellus (Chitonellus 
levis) ; 4, the larviform (Chitonellus laryaformis). 

Whether the genus Chitonellus is founded on solid 
grounds is very doubtful; a series of gradations 
leads from the more completely armour-clad Chitons 
to such ag have the plates rudimentary and hid in 
the mantle; and there is no point in the series at 
which o line of generic demarcation can be drawn. 
Its retention may nevertheless be convenient. It 
would seem that fossil species of the Chiton are of 
rare occurrence. We learn from Mr. Sowerby that 
detached valves are occasionally found near Varis, in 
the calcareous sand and in the crag of our island. 
M. Deshayes, in his edition of Lamarck, gives one 
species from the tertiary of Grignon, discovered by 
M. Defrance, and a second species belonging to the 
transition rocks in the neighbourhood of ‘Tournay, 
due to the researches of MM. Duchastel and Puzos. 

Here then we leave the Gastropodous mollusks ; 
we have given a sketch of their principal forms, 
from the Slugs and Helices to the slug-like Chitons 
covered with their shelly plates, not, we trust, with- 
out having conveyed some degree of information to 
our general readers who wish to know more of these 
animuls than what may be learned from a mere ex- 
amination of the shell, We now commence the 
review of another clasa, namely, the Bivalve-shelled 
Mollusks, or Acephalous Mollusks of Cuvier, the 
latter term implying the absence of a distinct head, 


CLASS CONCHIFERA 


RIVALVE-SHELLED MoLuusks, or ACEPHALOUS- 
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vier: Lamellibranchiate, De Blainville). Under 
this class Lamarck associates all the mollusks 
inclosed in bivalve shells, including also the 
Brachiopoda, which however constitute in the 
arrangement of Cuvier a distinct class, and as such 
we shall consider them. 

The number of species belonging to the Conchi- 
fera almost exceeds imagination, They pave the 
shallower parts of the ocean, where the shells, ac- 
cumulating as the animals die, form deep beds, 
which at some future epoch, when the sea shall have 
lett ifs present situation, may attract the attention 
Of geologists, and exeite them speculations as to the 
condition of this planet at the remote epoch of their 
deposition, Tt is thus, as we examine the varous 
ntiata, the clays, the chalks, the limestone rocks 
which abound in the tossil bivalves of ages past, 
that we muse over the state of ou globe when the 
nen was where tills and rocks are elevated; and 
thus shall at be again, as Tune rolls on, developing 
the ceaseless agencies of Change which he lid an this 
planet, or are inseparable fiom the operations, che- 
mical or mechanical, of Nature herselt 

The Concluteta are invaitably aquatie, and, as we 
see inthe oyster, are aftached to the valves by one 
or more muse les destined for closing the valves torc- 
ther, and retaining thom firmly shut. Such shells as 
have only one adductor muscle are farmed) AZono 
mymians, such as have two are termed Dimyarians 
In the Monomyiniuan shells it is the posterior musele 
which ws picsent, and there are offen some vary mi- 
nute trices ol an anterior muscle, The valves are 
urifedat ther bach by means ol a hinge , flas hinge 
is formed by the mmer layer al the shell, and cou. 
sists either of a simple cardinal process, or of a sar. 
rated cdye, or ol projections or teeth which fit into 
corresponding: cavities, "To this is superadded a 
higament which binds the two parts together, and 
heeps the tecth on projections im them places ‘This 
ligament weather mtermal (bemg hidden by the ear- 
dinal edace) or external Tt as wondertully clastie, 
composed of fibles compacted togetha, and pet- 
yendicularto fhe valves they conneet, and its office 
Is to open the shell when the adduetor muscles, of 
which at is the antagonist, me relaxed Alter the 
death of the animal, when these muscles Jose theu 
power, owing to this elastienty of the ligament the 
valves gape wide, more so than dumoag the lite of 
the mollusk 

But belore proceeding, we may here give a bret 
explanation of the extemal charactors: of a bivalve 
shell, and for flas purpose Tetous consult the Fires 
Y85U, 2800, and 2861. The form vaiues, that of 
Cyther@a we scleet as an example ‘The sen 
eneuhu lines on the upper stiace at Fig 2450 indi 
cate the stages of progressive increase, by deposition 
from the mantle or palluim, which, as we shall here- 
after explain, covers the anal. The hne trom a 
to ve gives the longitudinal measurement of the 
ahell, the cross dine idieates ws hewht. The 
rounded and more on less elevated apical portion is 
feremed the Umbo, and anteuoly but below this ais 
wu depressed space, very Consprenous in some shells, 
called the Lunule; on the other side as the elastie 
hgament. The dunule, umbo, and ligament are in- 
Cluded within the domal or supenor border; the 
apposite edge is termed the vential o1 mferior 
border, 

ig. 2860 1s the same shell, its dorsal aspect. dis- 
played, showing the lunule, the umbo, the ligament, 
and the thiehness 

hig. 2861 exhibits the inside of the shell, showing 
the lunule, the umbo, the hinge, or eardo, and the 
lhywment—the antenor muscular impression or math 
of attachment —the posterior: muscular impression, 
wnd the unpression made by the edge of the mantle, 
vi pallial impression 

As specimens of monomyarian shells we refer to 
the prickly oyster (Spondylus), Fig. 2562, and to the 
coch’s-comb oyster (Ostrea crista gall, Fre 2803 
The shell called Venus's Heart (Cardium cardissa), 
Mig 2864, one of the cochkle tribe, i» dimyanan. 

Shut ap ain thew shells, these mollusks have but 
mated sources of animal enjoyment, and little com- 
munication with objects around them, They crow 
——they puity the waters of the sea—and afford food 
to vanouws creatures fenanting the buny deep, to 
buds and quadrupeds haunting the shere, and to 
man. [hen nervons system is very simple; they 
have no orguns of hearing, sight, or smell, yet would 
It seem that then whole suitace 18 influenced and 
affected by hght, by sounds or vibrations of the 
water, by odours, and liquid stimulants. It is as- 
rerted by fishermen that oysters in confined beds 
may be seen, if the water 1 clear, to close their 
shells whenever the shadow of a boat passes over 
them. 

Though we say that these mollusks have no organs 
of vision, we must not forget that certain brilliant 
rice have been detected in the pecten, or scallop, 
placed at short intervals round the thickened edge 
of the mantle, and these, Poli and some other natu- 
calists regard as eyes; if they be so, they are cer. 
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With respect to locomotion, these animals are 
very limited. Some, however, as the fiesh-water 
mussel, are capable of raning themselves on the 


ledge of ther half-opened valves, and of urging 
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themselves along, by the aid of a muscular organ 
called the foot; and in this way they proceed by 
ruecessive impulses; and we have often watched 
the fresh-water mussel thus proceed in shallow 
clear water, leaving a long furrow in its track on the 
soft mud over which it pushed its course. Some, 
as the cockle, can leap a consi lerable height, and 
clear the gunwale of a boat, and also burrow tn the 
sand by means of the same muscular instrument. 
Others, as the scallop, by opemmg and flapping 
fovether the valves, swim feely, with a rapid de- 
sultory movement 5 and on the shore effect a bach- 
ward progression by the same action, Others 
wram, as the pholas, perforate rocks and masses of 
chalk, in which they take up then abode; and the 
fercdo pierces its way into the hulls of ships, float- 
Ing wood, the tmbers of piers, of jetties, and of other 
works which have cost man labour and capital. 

On the other hand, many bivalve modushs are 
fiimly fixed to the 1ochs, or fo ofher shells, by a 
calcareous exudation that cements them shell to the 
suiface, and, as in the oyster, clusters are often 
compacted into large beds or masses Others attach 
themselves to the rocks by a cable or byssus, as the 
common mussel and the pinna this cable consists 
of threads analogous to those formed by the silb- 
Worm and other caterpillars, or by the spider. The 
threads exude, ina glutinous state, froma peculiar 
organ at the base of the foot; they are not spun by 
bemg drawn out, but are modelled, so to speak, by 
the foot itself. Tf we examine the foot of a mussel 
or ofa pinna, we shall find a graove eatending from 
is root to is apex; the cdges of this groove fold 
over, so as to form a nmunute canal. Along this 
can iuns the glatmous matter, gradually becoming 
tenacious, At the proper moment the animal pro- 
trudes its foot, and its tip attaches the end of the 
filament{othe stone or rock. Thisdone, i expands 
tlic tongue like foot, so as to open the canal and 
fiee the filament fiom ity sheath. The foot as then 
withdrawn, new matter is poured along the groove, 
and thus the operation is repeated tilt the cable as 
secure Tt ais said that the pina is capable of 
producing only tour or five thieads in twenty-tom 
hous, the csxudation and hardening of these 
threads bemg a tedious process. 

Moored by their cable, these mollusks secure 
themselves against the ude and the rolling ot the 
nenated waters 

In Ttaly, gloves and other articles are manufac. 
tured fiom the threads of the pina, for the purpose 
of beng sold as cuniosities, They may be scen in 
most museunis 

We must not omit to state that the views respect- 
me the threads of the byssus which we have just 
detailed, and whieh are generally received, differ 
matenally from those of M de Blainville. He does 
not rer ud the byssus as the resulé of secretion, but 
as an assemblage of muscular fibres, dred up in one 
a ol them extent, but still contractile and moa 
wing state af then ougim, and that they were in 
this condition throughout then whole Jength at the 
tine of therrattachment te the rock. The tendinous 
fect of byssoarea and thdacna seem to be, as he 
conceives, a step towards the organization of « true 
byssus. 

In pursuing our observations on the bivalve mol- 
lusks, our remarhs wall be best unde:stood if we 
tahe a given species as the subject of our notice. 
We select one with whieh all are familiar, viz the 
oyster, tame immemonal one of the delicacies of 
the table. The Grecis and Romans held these 
‘'shell-fish “in great estimation, those of the Dar- 
danelles, of Vemee, of the Bay of Cuma, and ot the 
coasts of Britain, were the most esteemed. But the 
Romans attached the greatest value to such as were 
brought trom these places and deposited m the 
Tuciune Lake, where they grew very fat. Sergius 
Qrata, at Baie, was the first Roman who enter- 
tained the idea of modifying oysters into ‘ natives” 
by placing them in artificial oyster-beds. 

It we take one of these shell-fish, and carefully 
open the valves of its shell, we shall observe a 
broad fiee-fluating membiane, continued fiom the 
skin or solt integument. It appears in the form of 
two outer leaves, one lining each valve of the 
shell. These membranes, between which 1s the 
body of the mollusk, constitute the mantle, or pal- 
lium, Let us now turn back one of the leaves, or 
lobes, as they are often termed, of the mantle, and 
we shall see two pairs of most dehcate striated 
Jamelle, consisting of parallel fibres. these, com- 
monly called the oyster’s beard, are the gills, or 

nchiw.* Between these two pairs of brenchie, 


* lence N. de Dlainville's term for the Conchifera, viz Lamelli- 
branchiata, 
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the hinge, are slips or appendages, enclosing 
the mouth. We shall see also a firm, extenyi, 

adductor muscle at the lower and outer side yt the 
body ; and above this a mass, consisting of the lives 
and the viscera, the heast lying between the ee 
and the inner side of the addugtor muscle, in ‘ 
cavity or fissure, which is very apparent. Sue} te 
the externa] appearances presented by the oyste,, qn 
which no foot is developed, though it is slightly KO 
Inthe scallop, and greatly in many bivalves, as the 
cockle, &e, bs 

The mouth is a simple onfice, bordered by fox, 
long lips, near the hinge of the shell, and open, 
almost immediately iuto the stomach, whic|, 
thiouwgh several oufices, receives the bile secreted 
by the hiver, a large mass of follicles loosely (un 
nected together by a delicate tissue, and constitut- 
ing the epicurean morsel of this mollusk. ‘The 

himentary canal, proceeding fiom the sfomach 
winds through the liver, mahing a loop near the 
heart. In some mollusks its course 1s mote com. 
plex: im_ the cochle tribe, for instange, it takes its 
couse though the substance of the fvot, and in 
others passes through the centie of the ventiele of 
the heat, 

We need not here repeat that the gills or bran- 
chi are the acrating oigans. In those creatures, 
however, they serve also tur another and very im- 
poitant purpose. Tf must strike every one who seey 
an oyster, and considas how inertly it dies attached 
tu its native sock, oF upon the bed whence at has 
been taken, that some special means of procunneg 
food must be possessed, since the animal has neithe: 
the power of following its prey nor ot BeeIny acl 
seizing Hf; and herein the branch fulfil a sec ondary 
but most essential office. The water flowing into 
the shell and traversing these branche contains 
abundance of anmmaleules and animal and vegetable 
puticles, on which the oyster subsists. By the 
action of minute cilia, to be seen only by means ot 
a microscope, by which the filaments of the bran- 
chiw are thiehly covered, strong and incessant cu 
rents are produced in the water, their course bemg 
diuected to the mouth, and withthem the nutritious 
particles on whieh the mollusk lives. The lips cn- 
folding the mouth are endowed with a@ sense of dis- 
chimination, which rules them as to what parhieles 
to reyect and what fo receave, and thus a eonstant 
supply of food is obtained. The action of the eilia 
IS incessant, and goes on when the shell is elosed, 
agitating the water previously taken in, Nay, such 
Is then “ vis vitae,” that even when a portion of the 
banchia is cut away, they continue then move- 
ments on the detached piece so long as then vitality 
remains, and row it rapidly through the water, asi 
it had an independent existence. 

The branchial tlaments, which are very apparent, 
are minute vessels running @ paralle) course, and 
exposing the blood tothe water, they are enveloped 
in dehcate tissue, and, commumentmy with each 
other, ultimately merge into two pruncapal trunks, 
conveying the renovated and purmed biluod to the 
auricular cavity of the heart, whence it passes 
through two canals tu the ventiucle, and as thence 
distributed, by means of innumerable artatal rami- 
fications, thiough the body. In some tubes there 
are two auricular cavities, one for each pan of bran- 
chisze, andin Arca there are two amicles and two 
ventricles distinct on opposite sides of the body. 

To the ofhce and stiuctiie of the mantle we may 
now direct our attention. Asin the gastropods, it 
Is the shell secreting and depositing agent. 

In the oyster the free maigins of the mantle are 
very limited, and are unconnected in any part of 
their cucumference with each others but in othe: 
titbes the mantle has its free edges more developed, 
and the two leaves are more or less completely 
united along then edges, $0 as to form an investing 
cover, In Which the body hes shrouded, 

Inthe mussel, for instance, the edges of the man- 
tle ate united with two onfices, one tor the pro- 
trusion of the toot, the other at the posterior ex- 
tremity of the shell, forming a rudimentary siphon 
for the rejection of the egesta. In others again, as 
the Chamidw, or clams, the cnemnierence of the 
mantle is united, leaving three apertuies, one for 
the protrusion of the fuut, one for the entrance of 
water to the branchie, and one for the escape of 
the egesta. 

In the Cardium, or cockle family, the mantle pro- 
Jongs itself posteriorly into adouble tube, or siphon, 
and in the mactia this double siphon as very long, 
extending beyond the shell. Sometimes these 
siphons are separate, sometimes conjoined. They 
are eminently contractile, and fringed with papille 
of great sensibility. The upper siphon is fat through 
which the excrementitious matters are thrown off, 
while the Jower one 1s destined to convey water tu 
the branchia. 

The Siphoniferous Bivalves, with long tubes, are 
huriowing in ther habits. By means of their foot 
“they scoop out a retreat in the sand or mud, and 
hence it is that the mantle is lengthened into 5 


doubie posterter siphon, protruded from the mo 
o{ their burrow, for the purpose of respiration 
the discharge of effete matter, 

Fiz, 2860 represents the Cyclas Cornea: itsJarge 
(ot protruded, and two posterior siphons are very 
cyunspicuous. 

Fir. 2466 represents a common fresh-water shell, 
the Unto pictorum. A, the anterior extiemity of 
the sell; P, the posterior extremity, with the ‘two 
siphons or tubes; HH, the hinge; F, the foot. 

We have hitherto only alluded to the mantle of 
yuch Bivalves as when ther shells are closed are 
completely shut up, no aperture being lett, the valves 
therelore requiting to be opened for the protiusion 
ot the siphon. 
Enterihes ’ by Cuvier, because the mollusks are eum- 
pletely enclosed in their mantle, while the valves 
waa open, from their shape, at each extremity. 
Sich are the Solen, or Razor shell, the Pholaa, and 
others. The shell of the Solen is long and ¢ylindn- 
cal, and open at both ends: the siphon, or double 
tube, 1s protruded from the posterio: onfice, and the 
foot fiom the anterior, near to which, on the back 
_. of the valves, interiorly, are two or three 
footh-lke projections, fitting info each other, The 

rapidity with which the Solen or Razor-shell, called 
by the Fiench manche de couteay, or knife-handle, 
can bury itself in the sand 14 yoy remaihable. Its 
foot the instrument employed for this purpose, 
and the depth the creature penetrates is often several 
eet, baffiing all endeavours to capture it. 

In the rock-boiing Pholas the two valves of the 
shell are convex, bivuad anteuoly, becoming nartow 

ostenotly. A large oblique fissure is left at each 
otemity, Through the antenor fissure the foot as 
protruded - the double tube through the other, 

Inthe Teredo the mantle 1s produced into asiphon, 
much longer than the two small rhomboidal valves ; 
and this tube 1s always so placed, while the amma 
is boring its way, as tu have (ree access to the water. 

We have already said that it 1s the mantle which 

ithe shell, The Jatter, as we know, consists 
of carbonate of lime, cemented together by a viseid 
animal matter, which dies, the whole becoming 
hard and solid. 

Now, if we examine the mantle, say of a muscle, 
which we shall find lining the shells, and enwiappng 
the body, we shall find its margins considerably 
thickened, and adherent to the edge of each valve. 

In the oyster they are quite fiee, bat still thick- 
ened; and this thiekened edge is glandular, and 
offen, as In the seallop, fuimshed wath a delieate 
fiinge of sensitive tentacles, 

In many instances if is seen to contain certain 
patches of different colours, conrespondimg both m 
tint and relative position with those presented upon 
the surface of the shell, These coloured patches are 
glandular, and owe their colouung to the pigment 
they themselves secrete. 

Now, in order to increase the dimensions of the 
hell, the margins of the mantle are protruded, each 
being firmly adherent to the cireumference of the 
respective valve which at lines. ‘The margin then 
pours out the mixture of gluten and line, depositing 
it on the edge of the shell, when at hardens, and 
yemauns fixed. At intervals this process is repeated, 
and every newly formed Jayer mali the extent of 
the valve, The concentric strata, thas deposited, 
remain distinguishable externally, marking the pro- 
gless of inciease by these lines of successive addi- 
tions. 

At certain times the deposition of shelly matter 
is more abundant than at others; and the size and 
distance of the ridges denote this circumstance. 
Sometimes at such periodical epochs the mantle 
shoots out, by a sudden development, beyond its 
usual extent, depositing broad raixed plates, or spines, 
Which remain permanent, the mantle retiring to its 
ordinary state: another epoch comes, and a fresh 
plate, or row of spines, is added, and so oa, with 
intervals, marking the successive developments of 
the mantle, produced by the periodical stimulus to 
increased action. 

While the shell-secreting glands pour out their 
produce, the colour-glands pour out their pipment, 
mixing it with the yet viscid matter composing the 
shell, which it tinges. When this secretion of colour- 
ing matter is kept up uninterruptedly, the tinted 
marks or lines of the shell will be unbroken; but if 
the secretion be poured out at intervals, the mark- 
ings will be broken, and spots, dashes, and other 
ornamental stains will be the result; and these will 
be larger and bolder as the shell increases in growth. 

We have said that a viscid secretion is mixed 

the carbonate of lime in shells: if, as is the 
case in some species, this viscid fluid is in more than 
sufficient abundance to set the lime, it forms on 
the surface a sort of parchment-like tissue, or a 
horny layer, generally known under the name of 
Kpidermjs, In some species this layer is thick,—in 
sume it becomes loose, fibrous, and shaggy, like 


ahi hairs, or the fibrous investment of a cocoa- 
u 


and 
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MUSEUM OF ANIMATED NATURE. 


Shells are lined, as we know, with a smooth, glossy, 
and offen iridescent coating, called mother of pearl, 
or nacre. The deposit of this in some species is 
very abundant, giving great thickness an solidity 
tothe shell. This nacre is secreted by the external 
sui face of the mouth, not by ite Jringed and thickened 
edge. It is, in fact, added as a smooth coating after 
the hardening of the shell, and constantly added to 
as the valves increase. 

Peails, we need scarcely repeat, are nothing but 
nicie: they ae the products of the mantle unde: 
certain chcumstances. Local iritation of vanous 
kinds will cause then formation: minute giaims of 
sand, conveyed by accident between the valves, and 
sliching to the mantle, often form the nucler of 
pearls. They become covered wath conecatie | 
ofnacre. which soon inciease, forming detached 
war peails Many of the mimute bom annclids 
perforate shells, when the mantle, by way of bloch- 
Ing them out, secretes under the effects of the stimu- 
Jus an unusual and mrepular abundance of DUCT, 
Which, enlarged by successive layers, forms pearls 
adherent by a wider or narrower base to the mtenor 
of the valve. Linnaeus stated that he possessed the 
aif of procurng pedals at pleasure by dialling a 
smal] hole in the shells, and then introducing through 
ita grain of sand, or the lke. 

We have stated that the valves of these mollusks 
are closed by means of a musele or muscles, which 
counteract by then conthaction the elastie spring of 
the hinge. Now on a litle consideration at wall by 
plain that, as the shell mercases by the addition of 
matter to the vential edge, the position ot th 
adductor muscle or muscles must giadually change 
In order fo mamtamn then aelative place fo the 
cucumlerence of the shell. ‘hhey must in fact 
Maintain the same situation im the adult asain the 
young. In the oyster, for example, itis quite ob- 
vious that the adductor musele, which was connected 
with the thin and minute damellw forming the 
first shell, has dunug its mrowth become father re- 
moved fiom the hinge, and transtcned moreover 
from Jaye: to layer of nacre, as the shell increased 
in thiekness, and its curenmicrence enlarged, 

The question arses, how does this muscle, which 
we find so firmly adheient to the nacre Iming the 
valves, become thus ajtered in its position ? Tt must 
then first be premised that there i oa thin layer 
of the mantle interposed between the musele and 
the shell, so that i fact the musele is not extia- 
palhate , and this thin part of the mantle mereases 
the nacre, which adds to the thiekness of the shel, 
as much under the extremities of the mutsele, as the 
rest of the surface of the mantle does elsewhere. 
Here then we have a clue to the gradual shitting of 
the musele. Particle after particle is laid on be- 
tween the muscle and the shell, whilst the rest of the 
mantle is adding equally to the gener! surface of 
the valves, so that anew layer has formed, extend- 
Ing farther than the previous layer, to meet the in- 
crease ol the shell, and thus as the adhesion of the 
muscle imperceptibly transterred to a new sullace 
of nacre, and at the same time advanced lorwards 5 
and thus, during the growth of the shell and mol- 
lush, is this operation msensibly but gradually tak 
ng place: so that, if we ware to pect off the nacre 
in Jayers, we should find the musele-marh ma more 
and more bachwaid position as dayer after layer was 
removed. Jn shot, the growth of the shell and the 
addition of a fresh and more extensive Jayer of nacre 
we moe or less consentaneous, and each mereased 
laver of the Jatter will carry the muscle forward, so 
that it will always retun its due relative position. 
The bivalve mollusks are most probably all bi- 
aexual. The ezys in many are not abandoned at 
the time of thar exclusion, but are deposited be- 
tween the membranes of the branchial laminw, ex- 
posed to the ethary enrrents of water, where they 
undergo a soit of incubation. In some in fact the 
shell is developed before they quit’ this receptacle. 
Sir Anthony Carlisle says, Oysters are viviparous, 
and the young are found within the tracheal (bran- 
chial) passages, and between the folds of the coverlet 
(mantle) during the months of June and July in 
this climate. In its fist state the oyster exhibits 
two semi-orbicular films of transparent shell which 
are continually opening and closing at intervals. 
The whole brood are associated together by being 
involved in a viscid slime, and in that state called 
ayat, it being common among viviparous animals of 
this kind to have their spawn posited in contact with 
the lungs (branchiw) ; the involving slime serves as 
the first nutriment, and we may infer that the food 
so influenced by the gills (branchim) is at the same 
time a respiratory supply to the imperfcctly tormed 
young.” 

‘he breeding months of the oyster sre May, June, 
and July, and during this season they ere unfit for 
food. When the spat is ripe for being deposited, it 
becomes attached to stones, rocks, shells, &c., and 
myriads of young become developed at the same 
time, forming immense beds, for the supply of man. 

It is, however, from artificial rather than fiom 
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natural beds that the vast quantities are obtained 
which supply our markets. Brood or young oysters 
of small size are collected and transplanted into 
favowable spots, which are strictly prote ‘ed, and 
become a productive source of profit both to the 
diedgers and the public. In parts of the coast 
where no particular nights exist, the beds become 
much thinned, aud the brood 1s often cared away 
and planted in beds under protection, where they 
multiply in abundance. Newly formed beds tue 
generally hept untouched for two or three yeats, to 
allow for the growth of the young, Ot the age at- 
tained by the oyster little is knowns some suppose 
It to be about ten years dn thee days alter the 
spawn is deposited, the young oysters are enclosed 
in wv shell thiee lines broad sin sty mouths the shel! 
is neatly as large as a hall-crown piece, at the end 
of a year at equals a dollar. Attar a certain penod 
the mollusk ceases to prow, the shell as lane 
in propottion to the bulk of the anmal, whieh 
becomes thin, giadually dimimishes im sive, and as 
unfit) for food. Oysters, when pul fo fatten ito 
small pits in the saline marshes, as we have seen 
along the Swale, with the water about thee teet 
deep and abonndng with marme veyetable matter 
and animalcules, assume a gieen tmge an three or 
four days, and aie excellent. ‘The oyster taken at 
Dieppe are of a preemsh hue. In Spain they have 
aw ieddish tinge. 

The most celebrated beds for native oysters Ale 
Mhose at Milton im bent, at Colehester, Maldon, 
Feversham, and) Quecnsborough Those m= tke 
Swale and Medway are in high repute. In Seot- 
land the beds in the Frith of Porth and in Mussel 
bugh Bay aflord good oysters In) Fiancee the 
oysters fiom Biittany have been long famous, those 
hom Dieppe are very execlient, but the oysters ob- 
tained near Canealle, a town not far fiom St. Malo, 
have the highest reputation. Prom the Swale and 
hom Rochester and Colchester vast numbers of 
Oystars are exported to Tolland and) Germany, 
Joom the island o: Jemey 200,000 bushels are anna. 





ally exported, and 250 boats, 1000 men, and 1000 


women and children are cmployed im the season, 
Dredging for oysters as cated on generally im fleets, 
as the beds lie within a comparatively small space, 
Phe boats are about fiftecn feet long, aud usually 
eany two men and a boy. The dredge as about 
eighteen pounds’ weight, but it 1s requied to be 
heavier on a hand than a soft bottom. Ikach boat 
is provided with two dredges, but the fishermen 
complain that in the early part of fhe season too 
great a number of dredges, and those of tou heavy a 
hind, ave used, which inpme the beds, so that the 
latter part of the season ms rendered Jess profitable 
than the commencement. 

A fleet of oyster-boats putting out early in the 
Momlng, Crossing and intersecting cach other's 
course as they advance to the fshing-pround, their 
White sails ylancing in the sun, and anon as the 
boats tack about bceoming shadowed, and again 
buightly glancing, is a most interesting spectacle. 
Such a scene is represented at Mig, 2867. Fig. 
2565 represents an oyster-diedger im his usual dress, 
casting the dredge over the gunwale of his boat. 

From this infioduction we may advance to the 
consideration ol our ynetonal specimens, of which 
we fist seect those belonging to the seallup and 
oyster famualy, 


MONOMYATIA. 
Family PECTINIDJZE (Scallops, Oysters). 


The shells ‘of bivalves have what 18 termed a right 
and a left valve; and which is the right and which 
the left valve may be generally determined by 
placing the shell on its edge with the anterior part, 
denoted by the umbo and Junule, forwards, and the 
hinge and ligament next the observer.* We notice 
this because M. de Blainville divides the Pectens 
into four groups: first, into those specimens which 
are very inequivalve, the left valve being very flat, 
as in the common acallop; secondly, into equivalva 
species ; thirdly, into species in which the two valves 
are nearly equally concave, but the nght rather the 
least ; and, fourthly, into such as have strim parallel] 
to their border. Mr. Sowerby makes five divisions. 
Now in the Percten, from the situation of the umbo 
and the characters and place of the h'nge, the right 
and left sides can only be determined by the position 
of the animal. 

The genus Pecten is thus characterized by M. 
Deshayes. Mollusk subrotund, not thick ; lobes of 
the mantle very delicate, disunited throughout, 
thickened on the borders, and furnished with many 
rows of fleshy cilia, between which ae regularly 

* Many reverre thie, and call the lunule portion of the shcll the 
posterior, and the long part, with the hinge, wd with the sfphons 
of the mollusk, the anterior part; deed, Vi G 1 sewerby states 
this to be the gencral plan: if so, it 19 Contry to common BCHBsE 5 
much confusion and contradiction, however, acerue from it, aa it 
reverees the valves, and makes whut onght to be calcd the left the 
nght, and vice versA. Jn our views it is the nght sulve of the 
oyster that is the convex one, the left the flat one, ‘Tl faut so 


souvenir (dit Cuvier) que lc ligament (de la cbarnicre) est toujours 
du cOté postérieur des summctw’’ (umbones). 
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2870 — Flounder Scallop 
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2673 —Sinuous Einritca. 





4672,.—Uriicular Scallup. 





98674 —Sqnamous | ima. 
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22°& —Spondylod Pedum. 





2876.--lncurved Gryphma. 





2077.—Conteal Exogyra. 
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879.—Chinese- Window ( 





28°8.—Cock's-comb Oyster, 





2683.—Anomia Sqiiamate, 





2682.—-Hony Appendage of Anomia. 





2881.—Saddie Anomia. 


9080,—Cuming’s Plaeunanomia. 
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~‘DPhe-abell is free, regular, and auriculated ; umbories 
aggmtiguous; hinge toothless; the cardinal pit en- 
‘“tirely internal, and receiving the ligament. 
auricles or earlets of the shell are those projections 
on each side of the umbo, extending some distance 
downwards. | 

Mr. Garner, in his paper on the Lamellibranchiata 
(‘Trans. Zool. Soc.,’ vol. ii.), ecasiders the foot of 
Pecten to be an organ for the prehension of food 
callected by the vibratile currents near the mouth: 
it hag but one slender muscle. Inone of the figures 
“accompanying his paper he delineates one of the 
eye-specks on the edge of the mantle, with its optic 
nerve, magnified. 

Speaking of the Lamellibranchiata generally, he 
’ observes, that those species which, like the common 
mussel, are exposed to the action of the sun and air 
on the bare rocks, have the valves fitting to each 
other most exactly —preventing all evaporation ; but 
when the valves are open at any part, the animal 
either inhabits deep water, as many species of 
Pecten, or lias the power of burrowing in the mud 
or sand when Jelt dry by the ebb of the tide. 

The scallops, as we have said, move rapidly back- 
wards in an undating manner by flapping their 
valves. Several species abound in our seas, and 
sume are considered as delicacies. The common 
scallop, or St. James's cockle (Pecten Jacobieus), 
when well treated by a good cook, is said to make a 
rich and excellent dish. When so prepared, these 
shell-fish are termed *‘ Quins,” in allusion to the 
srreat tragedian and epicure, whose judgment in the 
delicacies of the table was unquestioned. 

The shells of some species of Pecten are thick and 
heavy, others again have the shell very light, and 
some, as the Pecten vitreus (Gray), from the Arctic 
Circle,” as transparent as glass. The determination 
of the species, in many instances, is not easy. Some 
are most beautifully coloured, but in others the tints 
are sombre and unvariegated., 





2869,.—Tue Common ScALLop, or Sr. JAMES’S 
CockLe 


( Pecten Jacobus). Thisshell, the well-known badge 
of the pilgrim from the Holy Land, is common in 
the seas of Kurope and along our southern coasts, 
The shell is unequivalve—the upper or left valve 
being flat, the under or right valve concave internally. 
Each valve has from fourteen fo sixteen angulated 
rays; those of the lower valve are suleated longitu- 
dinally. It occurs in a fossil state in tertiary de- 
posits in Italy. 


2870.—THt FLOUNDER SCALLOP 


(Pecten pleuronectes), This species is a native of 
the Indian seas, and has its name from the cireum- 
stance of the upper valve being of a rich reddish- 
brown, while the lower one Is white—being thus bi- 
coloured, hike a flat-fish. ‘The shell is subequivalve, 
rather thin, smooth externally, somewhat convex on 
both sides. 


2871.—-Tiuk Ginnous SCALLOP 


(Pecten gibbosus). The shell of this species is sub- 
equivalve, ventricose, and red; with from twenty to 
twenty-two convex rays, somewhat rugose at their 
sides and at the interstices. It is a native of the 
Atlantic and American oceans. 


2872.—THe Orpicutar Scaiior 


(Pecten orbicularis). This species occurs only in a 
fossil state, and is found in the chalk and other for- 
mations in England and France. It is suborbicular, 
with one valve smooth, the other marked with trans- 
verse concentric striae. 

The fossil species of Pecten are very numerous, 
as are those now existing. Of the latter, M. Des- 
hayes enumerates thirteen as occurring also in a 
fossil condition in tertiary strata. — Fossil species are 
found in the chalk, the oolite, and other ancient de- 
porits. 

Closely allied to the genus Peeten is that termed 
Hinnites. Though most naturalists assert that there 
is no byssus in this genus by means of which the 
animal moves itself to stones, Mr. Sowerby de- 
cidedly asserts the existence of this natural cable; 
and though, from the singular manner in which the 
bhell becomes pressed to and takes the shape of the 
substances to which it is pressed, its adhesion by 
means of the valves is only apparent ; its real attach- 
ment being by a byssus, and not by cement uniting 
the shell to the rock. 


“An allied apecies, Peeten vitreus of Kiny, 
everywhere in the Strait of Mayellan, 
Kuenn gigauteus, 

Duck, 


not Gray, was found 
attached to the tronds of the 
and formed great part of the food of the Steamer- 


y-out: . each tide with a 
ir-of triangular palps, truncated at their extremity. 


The 





of smooth oculiform . tubercles si 
, decomposed into detached filaments. . 
f and dilated at ita extremity; mouth 


| up its residence ; and he found young and adult in- |! ‘being longitudinal and angular. 


MUSEUM OF ANIMATED NATURE. 


common in our British seas. 2h i) .18 ovate 
unequally sinuous, variegated with brownish orange 


=. 


and white, and markea with numerous very narrow — 


rays like strie. og ns 

A smal! number only of living species belonging 
to this genus is known; and four or five fossil spe- 
cies are found in some of the tertiary beds of France 
and Italy. 

Our next specimen belongs to the genus Lima. 
In this genus the animal is oval, having the lobes of 
the mantle separated nearly throughout their ex- 
tent, larger than the valves of the shell, and turned 
inwards; this part of the border is wide, and fur- 
nished throughout its extent with numerous tenta- 
cular elongated and annulated cirrhi. Branchiw 
rather large, equal, and separated (écartées); foot 
cylindrica], vermiform, rather club-shaped, and ter- 
minating in a small sucker (ventouse), by means of 
which the animal can fix itself to submarine bodies ; 
no byssus; buccal aperture oval, furnished with 
large foliaceous lips, terminated on each side by 
triangular and obliquely truncated labial palps.— 
(Deshayes.) Shell longitudinal, subequivalve, auri- 
culated, rather gaping on one side of the valves; 
umbones distant (écartées); their internal facets in- 
cline inwards. Hinge toothless. Cardinal pit partly 
external, receiving the ligament. 

In the species of the genus Lima the foot has a 
particularform. It is elongated, narrow, cylindrical, 
and rather thickened at its free extremity, where it 
terminates in a sort of sucker, which, according to 
the observations of M. Quoy, serves to fix the animal 
upon solid bodies even of the most smooth surface. 
The mouth is placed between two lips comparable 
to those of Pinna: they are foliaceous, descend upon 
the lateral parts of the body, and terminate on each 
side ina pair of Iabial nalts which are truncated 
and triangular. The branchiw are ratber large and 
equal, The adductor muscle seems more extensible 
than in the greater part of the mollusks of the same 
class. 
widely opened, and the animal has the power of im- 
pressing on it frequent end sudden contractions, the 
rapidity of which is facilitated by the extreme elas- 
licity of the ligament of the valves. By means of 
these reiterated contractions the animal can flutter 
in the water, to use the happy expression of M. 
Quoy, and one must run after if to catch it among 
the corals or in the shallows where it dwells. 
Though the species are not numerous, the form is 
widely spread, and is generally found in the seas of 
warn and temperate climates. A few are natives of 
the British seas, 

2874.—--Tuk Squamose Lima 


(Lima squamosa). This species is a native of the 
seas of Ainerica. The shell is oval and depressed ; 
the hinge is oblique; the margin crenated: it ap- 
pears as if clipped anteriorly. Colour white. The 
nbs are squamous, rough, and file-lhke. MM. Deshayes 
enumerates thirteen fossil species in tertiary beds. 
One species 1s found in the inferior oolite. 

Another genus, belonging to the section em- 
bracing the true Pectens, is that termed by Lamarck 
Pedum. The mollusk of Pedum is thus charac- 
terized by M. Deshayes:—Animal oval, oblong, 
flattened, having the lobes of the mantle open 
throughout their circumference, thickened on their 
edges, and furnished on this part with many rows of 
tentacular cirrhi, and, at regular distances, tubercles 
with smooth surfaces. A pair of Jarge branchiz 
descending on each side to the edge of the Jower 
border of the mantle ; abdominal mass small, having 
anteriorly and high up a small vermiform foot, and 
at its base a silky byssus of some size; mouth oval, 
having on each side a@ pair of labial triangular palps. 
(Deshayes.) 

With respect to the shell, Lamarck gives the fol- 
Jowing characters :—Shell inequivalve, subauricu- 
late, lower valve gaping; umbones unequal and 
distant. Hinge toothless ; ligament partly external, 
Inserted in an elongated caualiform pit, which is 
hollowed out in the internal wall of the umbones, 
Lower valve notched near its posterior base. (Lam.) 


2875.—Tue SronpyLom PEpum 
(Pedum spondyloideum). This is the only species, 
we believe, at present known belonging to the 
genus Pedum. It is described and figured by MM. 
Quoy and Gaimard in the ‘Zoology of the Voyage of 


the Astrolabe.’ It is a native of the J ndian seas, the | . 


coasts of the Isle of France, and of the island of 
Vanikoro, where the French naturalists observed it 
in great numbers, living partially encased in madre- 
pores, such as Astraw, &c. M. Quoy is of opinion 
that the animal is capable of hollowing out excavas, 
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of enlarging it according to its.“own itictease 
growth. The colour of the shell is ‘whitish, tinged 
with red; the lower valve is the largest, wit) th 

lateral edges turned up, and raised above those af 
the superior valve; the byssus passes out throy h 
the deep notch below the hinge of the lower shell? 

We now come to the section of the Pectinidsy 
known as oysters, under which range several genera 
some of which, as Gryphma, are found principally 
in a fossil state, others, as Exogyra, only so. y 

Between the genus Grypheea and Ostrea there js 
an insensible passage, so that in a large series of 
species and varicties it would be impossible to draw 
the line between the twogenera. In both, the lower 
valve is always the largest; in both, the hinge and 
muscular impression are similar ; in both, the shells 
during the period of youth are fixed for a longer 
or shorter period, becoming free as they advance 
In age; and even the involute curvature of the 
umbo of Gryphwa, perhaps the strongest point 
of distinction, is not constant in every species 
Hence M. Deshayes would abolish the genus alto. 
Rether, und with these views Mr. G. B. Sowerby coin- 
C1UGS. 

Provisionally retaining Grypheca, we may observe 
that while the living species amount, we believe. 
to only one (G. angulata), the fossil species are very 
numerous, and are found in almost all strata down 
to the lias inclusive. 


2876.—THr IncuRVED GryPpH2ea 


(Gryphea incurva), This fossil species is from the 
has. In his Jast edition of Lamarck, M. Deshayes 
enumerates thirty-four fossils which Lamarek would 
assign to this form. : 

Whatever doubt there may be about retaining the 
genus Gryphea, none exists with respect to the 
untenableness of the genus Exogyra as Gistinet from 
Ostrea. It pobsesses in fact no distinguishing charac. 
ters at all; although that eminent geologist Von 
Buch regards it as clearly and decidedly separate. 
The genus Exogyra was proposed by Say for such 
species of Gryphea as have the umbo taking a 
lateral direction, instead of rising above the valves, 
with a tendency to a dorsal angle, at least in sume 
species. The Jatter character therefore is by no 
means constant; and with respect to the former, 
many oysters exhibit the same tournure of the umbo, 
though perhaps not carried out to the same extent. 

We have already stated that all the species attri- 
buted to this genus are fossil, 


2877.—THE ConicaL Exoeyra 
(Exogyra conica), The example selected occurs in 
the upper green-sand, gault, and Jower green-sand. 

We now turn to the genus Ostrea, namely, that of 
which the common oyster (ostrea edulis) is an ex- 
ample. 

This genus is divided by many writers into two 
groups: 1. True oysters, with simple or undulated, 
but not plaited valves; 2. True oysters, with the 
borders of their valves distinctly plaited. 

To the first group belong the common oyster and 
between thirty and forty living species, distributed 
through various seas, principally in warm and 
temperate latitudes; no species appear to have 
been discovered in the Polar Ocean. In the hotter 
climates they abound, in astuaries and along the 
coast; and are offen found attached to rocks and 
even to trees which border the water. In thisstrange 
situation is taken the mangrove oyster of the West 
Indies, so highly prized for its delicious flavour, and 
in company with it a species of Perna, which 1s ac- 
counted even still more excellent. An old traveller, 
one Wiliam Davies, who quitted England on the 
28th of January, 1597, is ridiculed by an anonymous 
writer in the ‘New Monthly Magazine’ for 1829, for 
asserting that he had scen oysters and mussels grow- 
ing upon trees, and eaten them; as did also Obwer 
Noore, a Dutchman (1665), in @uinea, The same 
writer ridicules the idea of crabs feeding on the fruit 
of trees; yet oysters are found adhering to trees, and 
there are tree-crabs (Birgus Latro) which feed on 
the fruit—consequently such ridicule proves only 
that the writer’s information in natural history was 
very limited. 

2878.—Tue Cock’s-Coms Oysters 


( Ostrea Crista-Galli). This remarkable species 1s an 
example of the second group, which contains more 
than thirty recent species. Itisa native of the Indian 
seas, The shell varies in form according to the shape 
of mie body ie ina it adheres ie : ponent 

somewhat rounded and very much piaited, tne: 
| Gnguler., Externally the 
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dividuals tenanted holes proportionate to their re- !! cvlour is violet, purplish, or reddish white. < ve 
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the gents Ostres we: sdvance to the genus 
es 0 B which’ those large’ tiaphanous and 


almost circular shells to be observed in most col- 
lections are examples. 

The genus Placuna presents the following cha- 
racters i rhe shell, which is very much flattened, 
- of areguiar figure, and not adherent to other 
bodies The valves are almost translucid, quite so 
in gome species, and nearly equal; the hinge is 
internal, and offers on one valve two longitudinal 
rib-like elevations converging at the summit, and 
on the other two corresponding furrows for the 
attachment of the ligament. The muscular im- 

ression 18 nearly centrical and rather small, 

P The mollusk does not appeartobe known, Three 
living species are recorded, and one fossil, in ter- 
tiary deposits. 


the living species inhabit the Indian and Red 
Seas. 


9979,—THE Cuinese-Winvow Oyster 


(Placuna Placenta). The valves’of this shell are 
sufficiently transparent to admit light; they are 
guborbicular, flat, and white, with longitudinal 
decussate striw, It inhabits the Indian Seas, and 
ig taken on sandy bottoms. 

In the ‘Proceeds. Zool. Soc.’ for 1832, p. 28, 
Mr. Broderip characterizes a genus which he terms 
Placunanomia, forming, as its name indicates, an 
intermediate link between Placuna and Anomia. 
‘Tne generic characters are detailed as follows :— 

Shell adherent, subequivalve, irrerular, flattened, 
lated towards the margin, vitreous internal] 

inge internal, with two elongated, thick, ib 
curved, divaricated teeth converging at the base in 
the lower valve, and two ligamentiferous furrows 
opposite in the upper valve. Lower valve super- 
ficially fissured externally towards the hinge, the 
subosseous organ of adhesion inserted between the 
laminw of the shell and filling the fissure exter- 
nally. Muscular impression in each valve sub- 
central. In the upper valve the impression of the 
organ of adhesion is superadded. (Broderip.) 

The Jearned founder of the genus follows up these 
characters, with the annexed observations :— 

This interesting genus partakes of the characters 
of the genera Qstrea, Pieatula, Placuna, and 
Anomia. Jt may be regarded as the connecting 
link between the two latter. With an arrangement. 


of the hinge approaching very nearly to that of. 
Placuna, it has the distinguishing organization of 


Anomia, while the external appearance of the shell, 
especially if viewed in sifu, bears the strongest. 
resemblance to Plicatula or some of the plicated 
oysters. The organ of adhesion, which in its bony 
character (for it is more bony than shelly) resembles 
that of Anomia, does not perforate the lower valve 
directly, but is inserted between the lamine of the 
internal surface of the lower valve, above the mus- 
cular impression and below the hinge, and passes out 
into an external, irregular, somewhat longitudinal 


superficial fissure or cicatrix, which 1s narrowest at’ 


the hinge margin, and which it entirely fills toa 
level with the surrounding surface of the shell.” 
(Broderip, § Zool. Proce.’ February, 1832.) 

The Placunanomim appear to be widely distri- 
buted; they inhabit the seas of warm climates in 
both hemispheres. Mr. Broderip has described four 
(‘Zool, Proce.’ and Miiller’s ‘Synopsis’) brought to 
this country by Mr. Cuming, from the West Indies, 
Central America, and other western localities, 
They were dredged from sandy mud and muddy 
bottoms, adhering to bivalve shells, dead and living, 
and dead coral, at depths of six, eleven, and seven- 
teen fathoms; of these, Placuna echinata wears 
something of the appearance of the short-spined 
Alege Besides the species above alluded to, 

ir, Broderip states that Mr. Sowerby furnished him 
with an odd valve of a large species from Luconia, 


which was beautifully iridescent internally; but. 


as it was believed that this was identical with the 
fine shell sold by him to the British Museum, Mr. 
Broderip left the description of it to the officers of 
that establishment. Mr. Sowerby had some other 
odd valves, which Mr. Broderip thought might 
Prove new, and the latter possessed two or three 
’pecimens adhering to Spondyli, from an unknown 
locality; but they appeared to be young, and 
though he was inclined to think that there was a 
new species among them, he deemed it prudent to 
Wait for further information. 

M. Deshayes remarks that this genus establishes 
the passage between Placuna and Anomia, and 
that it shows that the V-shaped tooth of Placuna 
's only an extreme modification of the ree callosity 
of the Anomie; he adds that a fossil shell found in 
Seypt, ar which has been teken for a Placuna, 
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MUSEUM OF ANIMATED NATURE, | 


mice and Placunw.. 6 
| 2880.—Cumtwe'd Pracusanomta: 


{ Placunanomia Cumingii, Broder.). ‘In this species - 
the shel! is somewhat founded re the margin is 
plaited; the figure flattened ; th 


e general colour is 
white obscurely silvered. Length two and a half 
inches ; height two inches and three-quarters. 

It is a native of the shores of Central America 
(the Gulf of Dulce, province of Costa Rica), and was 
dredged up by Mr. Cuming at the depth of eleven 
fathoms, attached to dead bivalve shells and dead 
coral. 

Reterring to Fig. 2880, a exhibits thé internal 
appearance of the organ of adhesion; }, the same 
seen externally. 

We now turn to the genus Anomia. 

In this genus the mollusk is very compressed in 
form, and has the edges of the delicate mantle 
fringed with a row of tentacular filaments. The toot 
is rudimentary. The adductor muscle is divided 
into three branches, and the largest. of these passes 
by a notch in the lower valve, and becomes attached 
to an opercular stony or corneous piece, which is 
fixed to marine substances, as rock or dead shells; 
in this singular manner is {he anomia moored. 

The shel] thus attached by its opercular piece, is 
inequivalve, irregular in outline, delicate, and often 
translucent. The fixed valve is the most flattened, 
having around or oblong notch near the umbo, 
through which passes the muscular slip crowned 
with its opercular apex; the other valve is larger 
and more convex. The hinge-ligament is short and 
thick, The muscular impression is divided into 
three portions, 

The Anomise occur in the European seas and the 
Atlantic ocean: M. Deshayes in his tables records 
ten hving species—eight species in tertiary forma- 
tions, and two species found both ina recent and 
fossil state. It 1s one of the Jatter that we select 
for our example. 


2881.—Tur Sappie AnomMtIA 
(Anomia Ephippium). This species is of large size ; 
it is found in the British Channel, the Mediterra- 
nean, and the Atlantic Ocean. a represents the 
shell with the valves closed; 6, the shell open to 
show the hinge; ¢, the hinge of the attached valve 
without the bony appendage. 

Fix, 2482 shows the bony appendage of Anomia 
Ephippium: a, the bony part that goes through the 
opening of the shell; &, the surtace which is at- 
tached to external objects. 

Fiy. 2883 represents a species termed by M. de 
Blainville Anomia squamata, which has not this ad- 
ditional bony appendage, and which he says is at- 
tached to objects by the valve itself. Mr. Sowerby 
supposes it to be the Anomia Ephippium in a very 
young state, before the appendage ts ossified. 


Family SPONDYLIDA (SPINY OYSTERS, 
WATER-CLAM, &c.). 

According to M. Deshayes, the family Spondylidz 
contains {wo genera, viz., Spondylus, into which he 
merges Podopsis, Dianchora, and Pachytes; and 
Plicatula, which indeed stands only on uncertain 
grounds, agreeing with Spondylus in all essential 
characteristics. Indhe Spondyli there are auricles, 
or angular processes, on each side of the hinge ; and 
the umbo of the great valve is produced into @ pro- 
jection having a flattened surface divided by a tur- 
row in which the old traces of the ligament may be 
perecived : on the contrary, in Plicatula the auricles 
rarely exist, and where they appear, are small, and 
there is no projection (talon) of the umbo; yet do 
the two genera merge insensibly into each other, 
for in some species of Spondylus the talon is trifling 
and without furrow, and the ligament is entirely 
concealed, as in Phicatula; while, per contra, in 
some species of Plicatula there is an approximation 
in the development. of the umbo to that of Spondy- 
lus. Plicatuta must in fact be regarded only asa 
convenient subgenus of Spondylus. 

In the genus Spondylus the characters may be 
summed up as follows: 

Shell unequivalve, adhering to external objects ; 
auriculated, beset with spines or rough; the um- 
bones unequat; the lower valve offers an external 
cardinal (cardo, a hinge) facet, which 1s flattened and 
divided by a furrow, and which increases with age. 
Hinge furnished with two strong teeth in each valve, 
with an intermediate fosset for the ligament, com- 
municated by its base with the external furrow. The 
ligament is external, and its old and useless re- 
mains show themselves externally in the furrow. 

The mollusk is rounded or oval, its thickness 
varying in the different species. The two lobes or 
Jamine of the mantle are disunited at their edges, 
excepting along the short extent of the dorsal bor- 
der corresponding to the hinge; their margin is 
thick and furnished with several rows of long fleshy 
cilia, between which and on die interna) border 
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may be. observed a certain number of cilia at irre: 
j| gular distances, truncated'as it were in the middle, — 
» {and terminated by a smooth, convex, coloured sur- > 
face, calling to mind the ocular surface of the ten.‘ 


tacles in the snail.- The branchige resemble those: 
of the Pectens. The adductor muscle is large and 
circular, The mouth is situated'at the anterior 
commissure of the mantle, and surrounded with a 
large slashed lip, fringed on the edge and accom- 
panied on each side by a pair of palps, but little 
elongated, in the form of myrtfle-leaves, 

- At the anterior part of the animal 1s seated @ pe- 
culiar organ: it consists of a disc supported by a 
short pedicle; from the centre of this dise emerges 
a cylindrical tendon, terminated by a small, oviform, 
fleshy mass. This is evidently a modification of the 
foot, which, as it is not needed in the fixed Spondy. | 
lus as a locomotive organ for the purpose of chang- 
ing the place of the animal, is probably rendered 
subservient to the direction of the ciliary currents 
charged with food to the mouth. 

Cuvier says the Spondyli are eaten like oysters ; 

their shells are often tinged with lively colours. 
They are inhabitants of the Mediterranean and the 

warmer seas, and are found attached to corals, 
rocks, dead shells, &e, at depths varying from the 
surface fo seventeen fathoms. Several splendid 

species are natives of the intertropics. An eminent 

conchologist, whose means of observation have been 
very extensive, makes the following interesting re- 

marks: he says, every one must have noticed the 
spines with which the Spondyli-are armed, and 

Which in some instances are very Jong, bristling out 
on every side from the upper valve. “The lower 

valve is attached and adheres to submerged bodies 

by means of foliations. If the whole lower surface 

adheres, as it often does, not a spine is given out 
from the lower valve; but where the adhesion takes 
effect towards the anterior part of the lower valve 
only, as is frequently the case, especially when the 
shell is affixed among the branches of corals, a fa- 
vourite locality with some species, the foliations are 
confined merely to that part where adhesion is re- 
quired, and the rest or free part of the valve is as 
profuse of spines as the upper valve itself. There 
are two points to be gained—support or adhesion, 
and defence, ‘The first. is of primary importance; and 
as soon as thatis sate, al) the resources of the animal 
seemed to be turned towards the- offensive and de- 
fensive armour, Those fishes which browse among 
the corals are thus deterred from injuring the living 
fixture which has there taken up its abode. A very 
fine senes of specimens was collected with a view 
to this habit, and they showed not only the power 
which the animal had, of secreting the proper pro- 
cess Of shell, according to the circumstances re- 
quired, but of modifying the secretion according to 
the exigencies of the occasion.” 

2881.—Tn Duca. Sroxpyius 

(Spondylus ducalis). In this example of the present 

genus the internal surface of the valve is. dis- 

played, showing the hinge, yament, muscular im- 

pression, Sc.: a, the upper valve; 6, the lower. 


2885.—THE AMERICAN SPONDYLUS, OR 
SVINY OysrKn 
(Spondylus Americanus). In this example the 
valves are closed, with the umbones towards the 
spectator. 

Fig. 2886 represents a section of the large spon- 
dylus, or Water-clam (Spondylus varius, Brod.), the 
valves of which are remarkable for the nacreous 
layers forming a series of hollow chambers or 
reservoirs, filled, many of them, with fluid. an 
young shells these chambers are not formed, but 
only in those of an advanced period of growth. 
The water can not only be heard tnekling as the 
position of the shell is changed, but distinctly seen 
through the last transparent nacreous layer, forming 
the immediate bed of the mollusk. 

On this camerated stiucture a valuable paper by 
Professor Owen, will be found in the * Proceeds. 
Zool. Soe.’ 1837, p. 63, et seq. The following 1s 
part of that communication :— 

‘In order to examine this camerated structure, 
and more especially to see how it was modified by 
the presence and progressive change of place of the 
adductor muscle, I had a fine specimen sawn through 
vertically and lengthwise. The specimen in question 
measures eight inches in length; and the substance 
of the concave valve, which 1s two inches one-third 
in thickness at the thickest part, includes fourteen 
chambers, separated from each other by very regu- 
Jarly formed and stout partitions, composed, as in 
other chambered shells, of the nacreous portion ot 
constituent of the shell, ‘The septa (or divisions) 
are slightly undulating in their course, but jresent 
a gradual concavity towards the suuet of the shell. 
Not any of these partitions, however, ure continued 
freely ecivss the shell;—but each becomes con- 
tinuous at the muscular impression, which is near 
the middle of the shell, with the contiguous septa, 
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In general also the septa commence singly from 
the cardinal or hinge wall of the valve, and divide 
into two when about one-fourth the way towards 
the orpostte or lower wall; the thickness of the un- 
divided part of the septum ‘being equal to or greater 
gst hag of the two divisions or layers into which 
it splits, 

in We ean readily understand why the septa must 
necessarily becpme united together at the point of 

rtion of the adduetor, The muscle never quits 
its attachment to the valves; while the lobe of the 

mantle, except in its circumferenee, and where 1t is 
attached tothe addugtor muscle, must detach itself 
from the surface of the valve which ts about to be 

ttitioned off, when it secretes upon the super- 
imposed fluid the new septum, or basis of support. 
It 1s obvious, therefore, from the conditions under 
which the partitions are successively secreted, that 
they must adhere not only tothe circumlerence of 
the valve, but to the preceding and succeeding sep- 
tum, at the part occupud by the adductor muscle, 
and for an extent corresponding to its circumference. 
Ae rogressive change in the position of this muscle, 

y the absorption of the posteuor fibres, and the 
easton of others antenorly, changes in a cor- 
responding degree the relafive a ite of these 
subcentral confluent parts of the septa, and a 
beautiful undulated disposition of the whole cham- 
bered part results. If the adductor muscle were a 
tube, instead of a sold mass, the central confluent 
part of the septa would of course be perforated, and 
a siphon would result, the calcareous walls of which, 
from the proximity of the chambers, would no doubt 
be continuous, as in many fossil poly ythalmous shells, 

“A disposition is manifested to form chambers, 
thoughin a much less degree, in the smaller flattened 
or superior valve of the water spondylus. In the 
specimen here descubed there are three chambers, 
with narrower intervals and much thicker partitions 
than in the lower valve. The secicting power of 
the lower lobe of the mantle in the spondylus 1s 
greater than in the upper; and the layers of nacre 
which are successively deposited on the cadinal 
maigin push forward in a conesponding degree the 
upper valve, leaving a heel or unbo behind the 
hinge of the lower valve, which, from the mactivity 
ofthe secreting surface of the upper lobe of the man- 
tle, 1s not opposed by a corresponding umbo in the 
upper valve.” After further details Professor Owen 
observes that “the interspaces of these successive 
layers of the growing spondyius cannot, from the 
absence of a medinm of Intereommumnication, sere 
any puipose hydrostatically with reference to loco. 
motion: it 1a singular fact, indeed, that the spon- 
dylua, in which the chambered structure 1s constant, 
and the ostiea and other bivalves, in which it as 
occasional, are cemented to catraneous bodies by 
the outer surface of the shell, generally by the con- 
cave valve, so that the septa must be regaided as 
mese dermal exuvia, still left adhering to the anmal, 
to which, as a motionless bivalve, they are no meum- 
brance. It is highly probable that all the chambers 
are originally filled with fluid, as more or less is 
found in the outer ones of the specimens brought to 
this seas 

The fluid, as analyzed by Dr. Bostoch, when poured 
off trom a curdy sediment, consisted almost entiicly 
of a solution of pure muntate of soda, with a brown 
precipitate, to which ats pecuhar rank flavour and 
odour weie most probably owing, The sediment 
appeared to be of orgame ongin, 

‘ge 2886 represents the section of a very old 
individual, in which the upper shell was very convex, 
and much more numerously camerated than the 
specimen deseribed by Piojessor Owen. We need 
not add that till death the number of these scpta 
and chambers is perpetually increasing. 

We now tum to the subgenns Phoatula, in whieh 
the shell 18 inauriculate ; the upper boider rounded 
and subplcated, with unequal umbones and without 
external facets; hinge with two strong teeth im cach 
valve: a fosset between the teeth receives the hya- 
ment, which 1s entuely internal. 

In our example oft Phicatula, Fig. 2887, a represents 
the hinge of the upper valve, with the two teeth. 

In its distubution and habits Plicatula does not 
differ from Spondylus. 

The recent species of Spondyhdm are numerous, 
but the fossil pec cs are very much so, and have a 
wide shart distribution, from the chalk and 
oolitic beds to the vanous tertiary deposits. 

Before leaving the tamily Spondylidw, we may 
revert to the fogsil genus termed Dianchora by M1. 
Sowerby, 1n his ‘ Mineral Conchology.’ 

The different situations in which this genus has 
been placed seem to indicate that some doubt as to 
its afhinities exists. Cuvier, in his ‘*Régne Animal,’ 
stan it between Pachytes and Podopas; M. dé 

lainville, between Plagiostoma and Podopsis; and 
M. Rang, between Pecten and Pedum. 

M. Deshayes, in his edition of Lamarck, observes 
that, Pachytes (tosail) had been formed at the ex-. 
penie of Plagiostoma (fossil), and goes on to state 
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that, from an examination of the species, he was 
convinced of the identity of th ‘e two genera ; and 
moreover that an investigation of the characters of 
Dianchora proved to him that they were identical 
nan those of Pachytes and Podopsis. A etill further 
uiry terminated in the conclusion that the so- 
called fossil genera Podopsis, Dianchora, and Pa- 
chytes were only Spondyli whose internal Jamin. 
had been dissolved, the sien or conical lamina 
being thus left naked. 

The characters of the fossil shells attributed to 
Dianchora may be easily perceived by a reference 
to one of the so-called species (Dianchora striata) 
selected by way of example (Fig. 2888). 

The general Strate of Plagiostoma, Sowerb. ; 
Pachytes, Defr.; Dianchora, Sowerb. ; and Podopsis, 
Lam, may be ‘seen in Cuvier's Rogne Animal,’ 
vol. a p. 124-5. 


Family MALLEIDA (ITAMMER-OYSTERS). 


In this family, the shell, generally of a black or 
dusky horn colour, 18 inequivalve, inequilateral, and 
very regular; the hinge 1s without teeth; the mar- 
ginal ligement is sublinear, simple, or interrupted by 
crenulations, the musc ular impression subcentral ; 
the shell 18 generally fixed by a byssus proceeding 
from the animal. The mollusk has the mantle open 
without tube, and prolonged into irregular lobes 
The foot 1s channelled, and almost always turnished 
af ifs base with a byssus. 

At the head of this family M. Rang places the 
fossil genus Possidoma: he characterizes the shell 
as being very delicate, nearly membranous, apa 
but ine “quilateral, obhqne, and 10unded. he car- 
dinal border 15 straight, but a little produced on each 
side, so as to be auriculated, Hinge toothless. No 
pit for the laments: no passage tor a byssus. This 
form occurs in the schists of Dillenberg. The spe- 
cimen, Fig. 2889, 15 from the Irish limestone, M. 
Deshayes, in his Just edition of Lamarck « 1836), does 
not enumerate Possidonia as one ot the Malleide o1 
Malleacea 

Fiom this somewhat indeterminate fossil form 
we fur to the genus Vulsella, of which the species 
are all peculiar fo warm climates, none of them 
appear to be firmished with a byssus they are found 
anudst Alcy oma, sponges, and other Polypitera. ‘The 
genctal form of the shell is seen im the specimen of 
Vulsella lingulata, a native of the Indian Seas. 
(Fig 2890) Instructure the shell is somewhat horny 
and delicate, the hinge is toothless, and offers simply 
on each valve a projecting callosity, in which wa 
pit for the insertion of the ligament. The musculai 
He ession is subcentiical At Fig. 2890, a shows the 
valves closed, bisan inside view, showing the hinge 
and muscular IMpression. 

The mollusk is elongated and compressed, the 
mantle bordered with two rows of close set tubercles, 
The toot 1s small and channelled ; the mouth ys Jaige, 
the labial appendages mueh developed and tii- 
aANgu.at , branchiw long and narrow. 

Yom this genus we advance to an alhed genus, 
viz. Crenatula, of which the mollusk does not appear 
to be hnown, hhe the Vulsella, the Crenatula in- 
habit the warmer acas, namely, those of the East 
Indies, New Holland, and South and Central Ame- 
Mca, Where they ae found in sponges, &e., but are 
naithe: fixed by then valves nor moored by a byssus, 

‘The shell i» foliated, flattened, subequivalve, in- 
equilateral, and niegular , a little gaping behind, 
but without any aperture fora byssus, The hnge 
1, linear and maryinal, and marked with crenula- 
tions which ae callous and hollowed into rounded 
pits tor the reception of the divisions of the lga- 
ment, Museulat impression subcentral. Fig. 2891 
represents the Crenatula aviculoides. The genus 
Perna next Claims our notice. 

The species belonging to this genus are all natives 
of the warmer seas, and particularly those of the 
East Indies, some, however, occur in the seas of the 
Antilles, at Cape Verd, and the Azores. They are 
fiumished with a strong byssus, by means of which 
they are moored to rocks, and the roots and trunks 
ot mangrove-trees growing at the water's edge, and 
they appear to range in depths from the smtace to 
eight o: ten fathoms: the shell 1s black or dark horn 
colou, lamellar, very much flattened, subequivalve, 
inequilateral, and very irregular; the hinge isstraight 
and marginal, having on each side a row of small 
parallel turrows, which are transveise, and in which 
the divisions ot the hgaments are imserted; the 
muscular impression 1s subcentral 

The ammal 1s compressed ; the foot is small, with 
a byssus at its base. 

ig. 2892 represents the Perna Isognomum, a 
native of the Indian scas: a, the valves closed, 
showing the byssus; 6, an inside view of a valve, 
showing the hinge and muscular aa Shiner though 
in the crenulations or pits of the hinge the.genus 
Perna approaches Crenatula, yet in gener form 
and in presence of the byssus it more closely ap- 
eben ximates to the typical genus of the family, viz. 
leus, or the Hammer-headed Oysters, 
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In the genus Malleua the shell is foliated, blac 
corneous, and of a somewhat nacreous tex 
valves are subequal, the form irregular, 
culated, and presenting a hammer-sha 
t letter T. thay wera oN 
them is a notch for the passage of a u 
hinge is linear, very Jon sp toothless? wth au 
nical oblique pit, partially exterual for the receptio 
of the ligament, which is triangular and sube xternal, 
The muscular impression is of considerable size and 
nee calla ed, with 

‘he mollusk is compressed, with a frin 
prolonged backwards ; the foot is distines sean aie 
nelled, with a byssus springing from its base, 

The Malle: are natives of the seas of the East and 
West Indies, and of Australasia. They are found gene. 
rally at or near the surface, to six yr seven fathoms: 
but according to M. Rang, the species from Gua. 
daloupe and Martinique occur at great depths. The 
are moored by the byssus to submarine rocks ait 
otber bodies. The species are not numerous, but 
as two specimens seldom agree in shape, the genus 
at a agg! glance might seem to be very exten. 
sIVe, eshayes states that he aa saw twc 
nude of the same species alike. e effects 
great difference m their shape, and seca y in that 
of the auricles of the valves, From this eircumst ance 
some yet 1cgaided as species may prove to be only 
the young of others, 

The example selected is the Common Hammer. 
headed Oyster (Malleus vulgaris), from the Indian 
and South Seas, Fig. 2893° @ exhibits the shell 
with the valves closed ; 2, the inside view of a valve 
showing the hinge and muscular Impression. 

We now pass to a singular fossil form, referred 
to this family, viz. the genus Inoceramus, Sowerb 
im which the shell 1s characterjzed as gryphond, that ts 
with inetunved umbones, Inequivalve, irregular, sub- 
equilateral, with a lamellar shell pointed anteriorly 
and enlarged at its base. The umbones are in- 
curved towaids the hinge, which 1s short, straight, 
and nariow, with a series of crenulations gradually 
decreasing tor the reception of a multiple ligament, 
Seveial species of this form occur in the chalk, twe 
in the chilk mail, two in the gault, one in the lower 
gieen-sand (Shanklin), &c. 

The species Jnoceiamus sulcatus, Fig. 2894, 
selected 4s our example, 1s from the blue mail of 
Folkestone. he larger figuie is of the natual size; 
the ymaller shows the hinge of one valve, the other 
valve being an inside cast. 

Another genus known only in a fossil state 1s 
Catillus, of which the speemen selected (Catillus 
Cuvien) al Fig 2805 18 a good example. With 
others of the genus it oceurs in the white chalk of 
England and Fiance. Some of the Catilli in past 
ages attained an enormous size, specimens having 
been found measuring seveial teet in length. 

‘The hinge of the shell in this fossil genus has its 
boider furmshed with a row of small cavities, re- 
presented at a, 

Among the fossil form of the Malleida may be 
enumerated Pulvinites. The shell 15 delicate, sub- 
equilateral, with the umbones inclined a hittle tui- 
watds. The hinge piescuts emht or ten divergent 
teeth, forming so many pits. The impressions o this 
form occur in the chalk. We select the Pulvinites 
Adansonn, Det , hig. 2896, as an example. 

To the Malleidw most conchologists refer the 
genus Gervilha, like the preceding, found only in a 
fossil state, ‘This fossil form was first charactcnized 
by M. Detrance, trom a species in the baculite hime- 
stone of Noi mandy, under the above title, from M. 
de Gerville, who orginally detected it. 

It would be out of place were we to follow out 
in detail the opimons ot different naturahsts respect 
ing the athnities of Gervilua, but referring to the 
first vol. of the * Zool. Journal,’ in which these 
Opinions are discussed, we observe that the witer 
ot the article 1s disposed to regard the Gervillis as 
having the nearest affinity to the Pernm, from which 
they may af once be distinguished by pussessing an 
apparently ine: additional hinge, formed of several 
oblique teeth, variously disposed aecoiding to the 
species. 

Mr. Sowerby considers Gervillia to be interme- 
diate between Perna and Avicula; Cuvier gives 1 
(‘Regne Animal’) as a subgenus or ‘section of Peina. 

The shell is oblong, neatly equivalve ; very inequi- 
lateral, and oblique. The hinge 1s long and linear, 
nearly ‘straight, with many irregular and somewhat 
transverse little nts, aid teeth placed below the 
dorsal edge. A better idea, however, will be con- 
ceived of the general {orm of the shell by referring 
to our selected examples: Fig. 2897 represents Ger- 
vilha aviculoides ; Fig. 2898 represents the Gervillia 
solenoides. 

Thia genus occurs through various strata upwards 
from the has to the baculite limestone of Normandy, ’ 
and consequently existed through several geological 
papods ; specimens are found in the green-sand oF 

a us BrOUp, and in the oolite. 
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the comprehensive genus Avicula Cuvier 
ie two sections: one, the Pearl Oysters, Mele- 
na. Lam. (Margarita, Leach); and the restricted 
Bane Avicula, Lam., of which the Mytilus Hirundo 
of Linne2us, @ native of the Mediterranean, and the 
Avicula macroptera, are examples. 

To the genus Avicula Mr Sowerby also refers 
the genus Meleagrina of Lamarck ; regarding the 
jotinctions between them as of trivial impoitance 
The shell in both Is {oliaceous externally, and in- 
junally of a brilhant pearly lustre. The Jett-hand 
salve is contacted and notched posteriorly, and 0 
» the ght, but very shghtly. Through the sinus 
thus formed passes the byssus, by which the shells are 
moored to rocks and stones, The lyamental surface 
» maiginal and broadest in the centre; and there 
is generally a small tooth in each valve nea the 
umbo Generally this tooth 1» most conspicuous 
i Avicula, but is not always found; whilst in 
Meleagtina it 18, on the other hand, often apparent, 
though sometimes absent. The muscular impression 
» neatly central, somewhat circular and large. 

As thus characterized, Avicula will comprise two 
sections, namely, one in which the species have the 
hinge line considerably = prolonged—Avicula of 
lamack; the other comprining such species as 

without that prolongation—Meleagiina of 
Lamarch 

Cuvier thus defines Avicula (Les Arondes) .— 
The shell has the valves equal, with a reetilnesar 
hinge, and 1s often camed out into wings, the 
hvament is nartow and elongated ; small dentilations 
offen appyw on the hinge, on is antenor part; and 
peow the angle on the side near the mouth as the 
notth for the byssusy, The antero: adduetor 
muscle 1s still extremely minute * Those species 
ae teamed Pintadines (Meleagiine) which have 
the auncles but little salient. The term Avicula as 
eserved for those in which the aunclos are more 
puted and the shell is more oblique. they have 
on the hinge belore the hyament the vestige ot 
a tooth at least, of which scarcely any trace is pes- 
ceptible on the Pintadines. 

As the two so-called genera thus stand, it may 
be at least convenient to consider them separately, 
under a family title; for even Wf it be decmed un- 
philosophical to retain the two genera, still Avicula 
seems to be the type of a family form. 


2899.—Tur Broap-winaep Avicuret 


(Avicula macroptera). This shell, of which the 
\alves are represented open so as to display the 
hinge, will convey a better idea of the general 
chaacters of the genus than any verbal details. 
These shells, as those also of the genus Meleagiina, 
me natives of the warmer seas, where they moor 
themselves at various depths tothe suriace of rocks, 
old shells, and other submarine objects. 


2000.—THe Peaut-Oys1 ER 
(Meleay: ina Man geet). Mytilus Margarti- 
lerus, Linn. ; Avicula Maigantifera, Sowerby. 

Oui pictorial specimen of this interesting shell 1s 
that of a young, or at least not aged specimen ; it 
8 marked with beautitul fohations, which disappear 
When the shell has attayned to a Jaige size. 

The valves are semicircular, greemsh externally, 
and lined internally with a Jaye: of the most beau- 
titul nacre. From the size of the ornaments made 
of this nacre, or mothet-of-pear], some idea of the 
magnitude attained by the shell may be appie- 
tiated, Were it only for the production ot this ai ticle, 
80 much in request for all hinds of * byoutene,” this 
shell would form an important object of commerce , 
but yieldmg as it does its nacreous lining in such 
abundance and solidity, it affords also those more 
valued nacreous drops or nodules called pearls, 
estimated in the East, tame immemorial, as , great 
Pice"——the ornaments of kings. 

Pearls are procured in both hemispheres, In 
the Old World, the Gulf of Persia, the west coast of 
Ceylon, and the coast of Coromandel are the chief 
pearl-atations. The Algerine coast and the Soolvo 

slands also afford these treasures. 

In the New World, the neighbourhood of St. 
Margarita, or Pearl Island, and other localities along 
‘he coast of Columbia, are noted, and the Bay of 
Panama also produces them. The fisheries on the 
Coast of Columbia must indeed once have been 
valuable, for Seville alone is said to have imported 


* M, Deshayes states Aviculs te be Monomyarian, 
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upwards of 697 pounds in the course of the year 
1587. Phihp the Second’s celebrated pearl, which 
weighed 250 carats, and was valued at 150,000 
dollars, came from St, Marganta, Yet the pearls 
of the West are not to be compared with those of 
the East in shape, beauty, colour, or texture. We 
are not aware that any established fishery 1s now 
conducted at St, Margarita, or on the coast of 
Columbia on an extensive scale, after the failure of 
he Columbia and Panama speculation in 1826. 

On the contrary, the pearl fishenes of the Gulf of 
Persia, of Ceylon, and Coromandel are still actively 
prosecuted during the appointed seasons. 

Cuvier, in his ‘ Régne Animal,’ places in close con- 
tact with Avicula and the Pearl-oysters the genus 
Ethena of Lamarck, and which wiiters regard as 
belonging to the Chamide. M. de Blainville, 
M. Deshuyes, and Mi. Biodenp, however, all agree 
that the Ethens ought to be separated tiom the 
Chamide ; and M. de Blainville considers them as 
coming within the pale of the Maigattacea, o1 
family of pearl-oysters. 

Lamaick iegaided the Ethene as oceanic, and 
accounted jo: those shells having escaped tne 
notice of zoulogists on the presumption that they 
woe attached to rochs at great depths. The fist 
concholuogist who ventured to doubt this, and to 
suspect them to be fiuviatile, or at Jeast the mbha- 
bitants of estuames at the mouths of rivers, was 
Mi. G. B. Sowerby ; his opmion has been confimed 
by M. Caillaud, who was the first to make known 
the fact that the genus is an inhabitant of fresh 
waters. From M. Cailliaud’smaterals Mode Fuussac 
published a paper m the ‘Mémones de la Société 
("Histone Naturelle,’ vol 1, including a@ revision of 
the species 

M. Rang, duiing a voyage to Senegal, made some 
intuiesting obse:vations on the Ether which live 
200 leagues fiom the mouth of the mvet Senegal, 
and, fog¢ther with M Ciulhaud, who recerved the 
animal fiom the Nile, published a memon (¢‘Me- 
mones du Muscumd Hist Nat *) a plete with intor- 
mation, in which the mollush was for the first time 
described 

The rivers of Afiica and Madagascar appear to 
have afforded all the specimens, sal by no means 
common im cabmets, which have hitherto been 
collected. 


M Fcrussae gives the following information from 
M Calhaud — 

“We meet with Ethena,” says that zealous 
fiavellen, “aller passing the first cataract, and the 
do not appear to ext below, they become vei 
abundant an the province of Rebata, and below th 
peninsula of Meroe. The inhabitants collect them 
on the banks of the river, to ornament then tombs 
with them, and they say that they come fiom the 
more elevated parts of the Nile, trom Sada, where 
they are eaten.” M. Cadhaud found them as fat as 
Favoql, the most distant country into which he 
penetrated frum the Blue River. 

In Sennaa: the inhabitants informed M > Cuaillaud 
that during the summe: season, when the river was 


standing all his endeavours, M, Cadliaud could not 
obtain any having specimens, the nye: beng then 
always too hugh. They ae said to be common in 
the Jaboussi, a river which runs into the Blue River, 
and in all appearance the numeious confinent 
streams of this gieaf arm of the Nile p oduce them 
also. The numbe: found upon the tombs throughout 
Ethiopia 1s s0 great, that at as astonishing that Bruce 
and Burckhardt should not have mentioned them 
(See ‘Zool. Journ.’, vol. 1.) 

M. Deshayes, in his tieatise on the genus, in {he 
‘Encyclopédie Méthodique,’ states that mdividuals 
of the same species adhere by the one or the other 
valve indifferently, which w not the case either im 
the oyster on the Chame ‘The Chama, however, 
as has been observed by Mi Bioderip, are found to 
be attached sometimes by the ight and sometimes 
by the left valve 

The shell of Etheria i characterized as thich, 
nacieous, adherent, very iegular, unequivalve, 
and inequilateral. The umbones are short, thick, 
and indistinct; the hinge 1s toothless, megular, 
undulated, and callous; the lyrament is Jongitudinal, 
tortuous, eafeinal, and penetiates pomtedly into the 
intenor of the shell, The muscular impressions are 
oo nregulgr, palhal impression narrow and 
small], 

The mollusk is descmbed as closely resembling 
unio. The lobes of the mantle ate disunited and 
without siphons, The mouth is rather large, with a 
pair ot palps, as in umo; and, what 1s singular in 
an animal which hives adherent to foragn sub- 
stances, it 1s provided with a very large toot, which 
may be compared, in regard of its form and position, 
with that of umo. May not this large foot have 
referefiee to the acquisition of food ? 


2001.—Tae Sxmiiunats Erngria 
The species of the genus 
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Etheria are at present in some degree of uncertainty. 
Lamarck records four: these M. Fé:ussac and M. 
Deshayes reduce to two; and M. Rang considers 
E. Tubsfera of Sowerby and E. Caillinudn of 
Férussac as identical; and E. Cortom of Michelm 
to be the same with E. Plumbea of Férussac. The 
variation in the form of the shell from age and other 
circumstances 1» 60 great, that were not this fact 
kept in view, each individual might be regarded as 
& distinct species. Even in the same species thee 
are individuals armed with spines and others devoid 
f those appendages, 
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Family MYTILIDZ (MUSSELS, or Muscles). 


The family Mytilide, as here restricted, is equi- 
valent to the first section of Cuvier’s great group, 
whigh he terms Les Mytilacés ; that is, 1t includes 
‘he pee Mytilus, Modiolas, and Lithodumus (Les 
Moules propies of Cuvier), to which we add the 
genus Pinna, although aware that the mantle has 
no postenor commissure, and consequently no 
siphon, and that Cuvier gives if as a typical form 
ander his Ostiaceans, Yet ite approximation to the 
Mytilus cannot be overlooked, and we are toattach 
an ovel-great importance to the existence of siphons, 
and then number, we must then establish Pinnge as 
the type of a family in close contiguity to that of 
he Mytih. Leaving this poimt open, let ug first 
duect ow attention to the genus Mytilus, which 
includes that well-hnown species the Edible Mussel 
(M edulis). 

The genus Mytilus is abundant on most rocky 
coasts, where facilities ate afforded for the species 
mooring themselves to reefs, stones, and other sub- 
stances covered af Ingh water, but Jelt dry by the 
cbbing of the tide, To the byssus we have already 
alluded, and eapluned ifs mode of production: 
when the mussel as once mouted, if docs not, in the 
spinon of Mi G B Soweiby, habitually disengage 
self; though he admits that when torn from its 
anchorage by the force of the waves, it may live for 
some time without being in any manner affixed. 
It 1s not only on rocky shores that the mussel 
abounds, we have seen beds of mussels on low, flat, 
sandy, o1 pebbly shores, as for example on the low 
coast between Southend and Shoebury Point, Essex, 
where they greatly abound: numbers, as we ob- 
served, were totally liee: others had their byssus 
attached to small shells, little pebbles, or fragments 
of shells mixed with sand, small stones, and the 
hhe, and certamly whole strata of these shells 
must m such situations suffer a greater or less 
change of place with an ever-flowmg and retuing 
fide on a low flat shore lett dry pemodically over a 
wide extent of surface 

O{ the tenure and colow of the shell of the com- 
mon mussel nothing need be said 3 but, with respect 
to the mollusk, few of the thousands who have 
cater uf know anythmg beyond ats flavour. In 
form {his mussel re embles that of ats shell: the 
lobes of the mantle, adherent at their edge to the 
edge of the shell, are continued dorsally and open 


| an front, but ate umted postenourly in a single point 
Jow, they took them with the am nal, but notwith- — 


so as to form a short siphon, o: oifice, for the pas- 
save of the egesta. ‘The mouth, ma sort of hood 
neal the apex of the shell, 1 rather large, and 
furmshed with two pans of soft palps, pointed, and 
fixed by then summit only. The foot 1 slender, 
carrying at its base and postenioily to af a byssus, 
known as the “beard.” Thete are two adductor 
muscles one at the apical part of the valves, small , 
the other situated pustenorly, large and rounded. 
fig 2902 ealnbits the posteno: pait of the body of 
the common mussel, displaying some ol the pun- 
cipal organs A, night lobe of the mantle, D, por- 
tion of intestinal tube; G, branchuw, H, foot, J., 
posterior muscle, L, superior tube; OQ, heat, P, 
ventiele , Q, auricle ; X, paicaidium , b, tentacles ; 
d, byssus, ¢, gland of the byssus; g, retiachile 
muscle of the toot, 4, valves of the mantle; 2, egg 
duct, 7, excretory oufice ; kh, snteinal ditto. 

Fig. 2903 shows the form of the egg» of the mussel, 
magnifed, 

Fig. 2904 shows the mussel lying in a detached 
valve with the byssus, the lobe of the mantle cover- 
ing the exposed surtage 1s shghtly contracted, showing 
the bianchi 

Fig 2905 exlubits the mussel, as seen when the shell 
iy partially open, the byssus may be observed rising 
{rom the root of the foot posteriorly; the commissure 
of the mantle bounds the view behind, and in the 
space intermediate are the egg and excretory ducts, 
pomting to the short siphon produced by the com 
missure, where the great adductor muscle is also 
apparent. Figs. 2906, 2907, and 2908 also exhibit 
{he common mussel: Fig. 2906, the shell with the 
valves closed and the byssus emerging; Fig. 2007, 
_ an internal view of one ot the valves, showing the nus 
' cular impressions; Fig, 2908, an external view of one 
‘of the valves. The common mussel 1s known to pro- 


| duce minute pearls, calied seed-pearls ; and we have 


found two or three not unfrequently in a single shell 
We need not say that the mussel is gregarious, 
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occurring in beds which cover rocks and stones, 
generally between high and low water-mark, but 
often also at a greater depth. We have seen shells 
clustered over by these mollusks, and some time 
since had under our immediate notice a large live 
Jobster, the back of which was densely covered by 
a phalanx of mussels in serried array, a circumstance 
to which, on other considerations, we shall herealter 
revert. 

We need not say that the mussel is extensively 
ae as food, and by some exceedingly relished. 
“It is however eaten by many persons with certain 
Misgivings, arising from its supposed poisonous pro- 
perties ; sume regarding the byssus as deleterious, 
while others have supposed that a httle crustaccan 
(Pea-crab) which at particular seasons shelters itself 
in the shell of the mussel, is the source of inischiel, 
The fact is the mussel is by nu means digestible, 
and that with some constitutions, or some temporary 
conditions of the digestive organs, it cannot be eaten 
with impunity. Several persons may partake of the 
' game dish, and yet only one or two ar suffer ill 

effectu—which manifest themselves in flushings of 
the face, nausea, derangement of the system, often 
followed by blotches, rashes, swellings, spasmodic 
asthma, and other unpleasant symptoms. Similar 
effects occasionally follow a hearty meal upon crab, 
or even upon lobster; a phosphorescent lpbalet is 
0is0n, ‘The most celebrated mussels are from Llam- 

leton, @ village in Lancashire; they are taken out 
of the sea, and placed in the river Weir within reach 
of the tide, and grow fat and delicate. 

There is a fine species of mussel (Mytilus Choros, 
Molina) particularly noticed by Captain King 
among the shell-fish of the island of Chiloe. Molina, 
he says, has described the Choro (mussel; of Con- 
ception, which is not different from that of Chiloe. 
It is often found seven or eight inches long. The 
fish is as large asa guose’s egg, and of a very rich 
flavour; there are two kinds, one is dark brown, 
the offér of a yellow colour: but the last is most 
eateemed. 

There is another sort also, much Jarger than the 
Choro, but equally delicate and good ; the fish of 
which is as large as aswin's egg: it is called Cholgua, 
but asthe shells seem to be of the same species, | 
think the distinction can be only owing to size. The 
manner in which the natives of these islands, both 
Indians and descendants of foreigners, cock shell-fish 
8 gimilar fo that used for baking in the South Sea 
Talands, and in some parts of the coast of New 
Holland. A ‘hole is dug in the ground, in which 
large smooth stones are laid, and upon them a fire 
is kindled. When they are suthciently heated, the 
ashes are cleared away, the shell-fish heaped upon 
the stones, and covered first with leaves or straw, and 
then with earth. The fish thus baked are exceed- 
ingly tender and good, and this mode of cooking 
them is superior fo any other, as they retain within 
the ghell all their own juiciness. 

Some of the Mytili have the shell striated lon- 
gitudinally ; as the following +-- 


a 





2000.—Ti1k MAGELLANIGC Mytinus 


(Mytilus Magellanicus), 1n this species the shell is 
Violet purple above, with long thick undulated fur- 
rows; inside whitish; length four or tive inehes. 
The shells of old individuals when polished are very 
brilliant and deeply tinted with purple, passing into 
rich violet. 

"This mussel is found in the Strait of Magalhaens, 
at Chiloe, &e. Its flesh is excellently flavoured and 
nutritious, The specimen is represented as attached 
to a rock by its strong byssus. 

The next genus to be noticed is that to which Dr. 
Vanbeneden has given the title of Dreissina (from 
M. Dreissins of Mazeyk), of which the type is the 
Mytilus polymorphus of Pallas and Gmelin. 

in this genus the mollusk differs from that of 
Mytilus, the mantle being far more extensively 
closed, with three apertures, one anterior and two 
posterior: of the latter the terminal aperture is 
larger than the other, and prolongs itself into a 


short siphon, destined to conduct the water over the | 


branchig; the other aperture is placed more dor- 
sally for the rejection of effete matters: the anterior 
ue is for the passage of the byssus and the 
vot. 

The shell exhibits three muscular impressions, |, 
and a septum internally at the umbo. The shell is | 
of a more recurved form than we find generally in | 
Mytilus; the Mytilus recurvus, however, of America, | 
is regarded by Dr. Vanbeneden as its analogue. 

Dr. Vanbeneden records two recent species, 
Dreissina polymorpha, and Dreissina Africana. 

Jn their habits these species resemble the marine 
mussels; they form beds at the bottom of the water, 
adhering to stones, shells, rocks, &e.: numbers are 
often i Neenah together by means of their 
byssus in bunches, or to a stone or shell, which they ! 
entirely shroud. Their extent of range is consider-- 
able, their dispersion resulting from the circumstance 
of their attaching themselves to logs of wood, or the 
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keels of vessels, by means of which they are trans- 
ported from sea to sea. - 

Fig. 2910 represents the Dreissina polymorpha. 
A, the shell and animal of the natural size, with the 
siphon, a, exerted ; and the more dorsal orifice also 
to be seen at b; ¢, the posterior row of papille. 8B, 
a view of the ventral side: a, the siphon; 5, the 
anterior row of papille; c, the languette. c, animal 
in the left valve: a, the abdomen; 4, the Janguette 
in situ; c, the branchiw; d, the dorsal orifice ; e, 
the aperture of the byssus; f, the byssus turned 
back. 

The languette, it is stated, does not appear to be 
the true fout (which is muscular and serves as an 
organ of progression), but forms a part of the re- 
tractor muscle; and possesses no character in 
common with the foot except its mobility; at the 
base of this organ is the byssus-—-such is Dr. Vanbe- 
neden’s opinion. If this be not the foot modified, 
then the mollusk is destitute of such an organ ; but 
the admission that it seems to explore bodies with 
this languette, would Jead us to think that it was at 
least a substitute for that organ, which in the mussel 
is more developed. 

hig. 2011 represents the Shell of Dreissina poly- 
! morpha; a, the inside view of the valve, showing 
the septum at the umbo; 4, the valve viewed ex- 
ternally, so as to afford a good idea of the general 
outline. 

The Dreissina polymorpha is spread extensively 
through Europe and Asia. — It infiabits seas, lakes, 
rivers, and maishes, all being alike congenial abodes. 
{It is found in the Caspian Sea, the Black Sea, the 
Baltic, the rivers Danube, Wolga, and Rhine 
(abundantly), the marshes of Syrmia, the canal of 
Belgium (Canal Guillaume), the lakes of Holland, 
the Thames, the Lea, the Commercial Docks, London, 
the Union Canal at Edinburgh, and many other 
localities. Mr. J. D.C. Sowerby, we are informed, 
was the first to notice the occurrence of this species 
in the Commercial Docks in the Thames, and he is 
of opinion that it was orginally introduced adherent 
to shipping, logs of timber, &c. 

We now advance to the genus Modiola (Modiolus 
of some authors). 

This genus is separated from Mytilus upon some- 
what unsatisfactory grounds, and principally because 
the umbones, instead of being pointed and terminal, 
are rounded and do not. advance so far as the an- 
terior margin of the shell, which is produced in a 
rounded form. Nevertheless, when a number of 
species, fossil and living, of both genera are assem- 
bled together, it will be found that the transition 
from genus to genus is so imperceptibly gradual 
that there is no possibility of determining the point 
where the one ends and the other begins. These 
Observations equally apply to the transition between 
Modiola and Lithodomus, proving that the genera 
are artificial rather than natural, 

Many of the Modiola live in stones, into the 
substance of which they bore their way, but by what 
| means is not positively ascertained ; others, however, 

moor themselves by a byssus. Mr. G. 3B. Sowerby 
observes that “the Modiole, like the Mytili and 
many other genera, affix themselves to submarine 
ee by means of a bundle of rather coarse 
ibres, commonly called a byssus, each fibre of 
which is fastened to the rock by its expanded 
external termination, and applied by the foot of the 
animal. ‘The recent species of modiolus are not 
| very numerous; we have, However, several on the 
| cousts of Britain, of which the most remarkable 
ure M. discrepans and M. discors.” These two 
; Species are always found imbedded in the com- 

mon ascidia (one of the Tunicata), and appear to be 
destitute of a byssus, while much larger specimens, 
brought trom the West Indies, are found completely 
enveloped in a fine silky byssus, closely matted 
| together and forming large bundles. Some cognate 
| species, however, which have been brought from 
) the Northern Ocean, appear, he adds, to have been 


| affixed by a few filaments only. 
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2912. —Tue Sutcatry MopioLa 


| (Modiola sulcata). This species represents a sec- 
: fion in which the shell is suleated longitudinally. 
; It is a native of the Indian Seas. Hinge margin 
dentilated ; shell bluish white ; epidermis yellowish. 
a, the shell closed, with the byssus; 6, outside view 
of valve; c, inside view of ditto. 


2913.—Tne Cinnamon-coLouRED MopIOLa 
(Modiola silicula). This species, which according 







| to M. Deshayes is identical with M. cinnamomea, | 


is found in the seas of the Isle of France and of New 
| Holland. The shell is of a maroon brown or whitish ; 
the epidermis is deep maroon brown. : 
Most naturalists agree in the generic distinction 
of our next genus Lithodomus, Cuvier; the shell is 
delicate, covered with an epiderinis, oblong, elonga- 
ted, subcylindrical, and rounded anteriorly, but ‘not. 
gaping; the umbo is distinct, but surpassed by thé 
anterior margin; the hinge is toothless; the animal: 
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is oblong, elongated, thick, with the mantie pro. 
jonged and fringed posteriorly; the foot is Very 
small, linguiform, and channelled ; it carries 9 byssus 
at its base during the early period of the animals es” 
istence, but this is afterwards lost. The Lithodom} 
are rock-borers. In the early stages of their Jife they 
live Jike mussels moored by their byssus to masses of 
stone, madrepores, &c., but soon, impelled by an in. 
stinct which cannot fail to excite surprise, they com. 
mence boring the rocks or masses of madrepore to 
which they were attached, and form galleries into 
which they work their way, boring and enlargitig the 
cavity as they proceed, and in which they are im. 
prisoned during life; for their volume increasing as 
they advance in age, they cannot retreat by the wa 
through which they have effected their entrance. 
Their byssus 1s now useless, it becomes lost, and ig 
never reproduced. 

Lithodomi are common in the warmer seas of 
Europe, as the Mediterranean, and also in the seas 
of the Antilles. 

With respect to the mode in which these animals 
effect their mining operations, in stones and hard 
madrepore, we have many theories, but nothin 
positive. That the delicate valves are capable of 
acting as raspers on such rough dense materials ig 
scarcely to be believed. Is there any solvent used ? 
if so, would not such solvent eat away the shell as 
well as the rock, and leave the animal to perish? 
Can it be by the action of incessant currents ot 
water, produced by the vibratile action of the 
branchim, directed against the point to be worn 
down, and that perhaps with more impetus than 
might be supposed? Such, we reply, is Mr. 
Garner’s opinion. But for these effects to be 
produced by such an operation, for the rock to be 
chambered by httle currents of water, and that not 
in the course of a lapse of years, but with consider- 
able dispatch, is indeed startling. We know that a 
perpetual current bubbling from its fountain will 
wear down the asperities of the rudest granite ; but 
then time must pass, ages glide away. Here, on 
the contrary, the rock is bored, the mollusk self. 
buried, and onwards, mole-like, it drives its levels. 


29]4.-—-THe Finger Litrnopomus 
(Lithodomus dactylus). a, the young with the 


of one of the valves; c, the valve seen outside; d, 
plump, juicy, and highly flavoured. It is generally 
We may now turn to the genus Pinna, on which 

| 
| can overlook them; they resemble huge expanded 
byssus, and gloves or similar articles are manu- 
| regular, equivalve, triangular, pointed anteriorly, 
; small and entirely in the umbonal angle ; posterior 
| border; there are no projecting siphons, and the 
In the old shells of Pinna we observe a tendency 
rows of fringes or subtubular spines. ‘These wear 
would regard them as specifically the same, unless 
feet in length. These shells are generally found in 
fixed by its bysaus, and sometimes removes itsell by | 
coarse soant 
fibres, is fine, silken, glossy. t. it 


byssus; b, the full-grown shell, showiag the inside 
three specimens in a mass of madrepore. This 
species is very common in the Mediterranean, and 
is in considerable esteem as an article of food, being 
served up in the form of a stew, which is said to be 
excellent. Cuvier alludes to the agreeable flavour 
of its flesh, “* cause de son gont poivré.” 
_ we have previously ventured a few observations. 
In most cabinets the great fan-like, delicate 
i valves of these shells are to be observed, no one 
flattened mussels, with an elongated acute apex, 
and a dusky roughened surface ; and with them we 
generally observe large tutts of delicate brown 
| factured with this silk-like material. 
| M. Rang characterizes the shell in this genus as 
. fibrous and horny; rather fragile, and delicate ; 
rounded posteriorly. The hinge is linear, striate, 
~and toothless; the ligament is marginal, a great 
- portion of it internal. Anterior muscular impression 
, muscular to iia very large. The mollusk has 
| the lobes of the mantle disunited along their ventral 
! foot is conical or tongue-like, and slender. An 
elaborate anatomy of this animal, which he calls 
Chimwra, has been given in his great work by Poli 
of the valves towards a Jaminated structure ; but in 
the young, the famination is not only more distinct, 
but the different layers rise up externally, forming 
down as the animal increases, and at Jast almost 
entirely disappear. If, however, a young spinose 
pinna be placed by the side of an adult shell, few 
Baad aware of the fact; and indeed, species 
ave been fabricated on this very ground. 

The Pinnm, or Les Jambonneaux of the French, 
attain to a large size. The great Mediterranean 
Pinna ou flabellum) sometimes exceeds two 
deep water, on sandy bottoms, but at: no grent 
distance from the shore, on sandy bottoms, mooret 
by the byssus; it is said that the animal is sometimes 
the aid of its foot.. a 

This byssus, instead of consisting of- 

‘is employed in Italy for the manufketars of we shee 
articles; which find a condy tharket; if Goes.not, ¥°. 
fy es * GN os ai OMe tek dE, UE bee 
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ieve, take any dye. 
Pearle pour Ttabriquer des étoffes précieuses ;” 
but this cannot, we imagine, be to any extent. All 
we have ween of this fabric are merely gloves, 
stockings, and the like, Small pearls are often 
found on opening the shells. . 

Fig. 2915 represents a, the young of the Pinna 
dabellum beset with recurved spines ; 4, the inside 
of one of the valves of a full-grown shell, one-fifth 


natural size. 


Fig@@916 represents a specimen of the Pinna 


full-grown, with the byssus; one-fifth natural size. 
With respect to the fossil Mytilida, they are 
not very numerous; some however occur in beds 
below the chalk, as well as in those above, but 
especially in the crag. Of Mytilus, from ten to 
fifteen appear to be determined. Of Dreissina, a 
species occurs in the modern Caleaire in some 
arts of Germany, and to this genus may be re- 
forred the Mytilus Brardi, Fig. 2917 :—a, hinge and 
septum enlarged ; 6, outside of valve; c, the inside 
‘ditto. 
Ot Modiola, M. Deshayes, in his last edition of 
Lamarck, enumerates twenty; but to this number 
a few other species have to be added. Of Litho- 
domus five or six’species appear to be known. With 
respect to Pinna, several fossil species occur in the 
secondary and tertiary beds of marine origin. 


Family NAIDA (Fresh-water Mussels, Unio, 
Anodon, &c.; Les Anodontes and les Mulétes of 
Cuvier.) 

This interesting family is extensively spread ; the 
rivers, fresh-water Jakes, and pools of Furope produce 
many species, but it is in the rivers of North 
America that the group is most. numerous. Dr. 
Leach, Mr. Swainson, Dr. Kirtland (in * American 
Journal of Science and Arts,’ vol. xxvi.), and Mr. 
Lea have greatly contributed fo the clucidation of 
this family. 

‘The genera are all closely related to each other, 
the distinguishing characteristics being all of a 
minor importance, insomuch that several genera 
established by various naturalists have insufficient 
foundations, Such at least is the opinion of Mr. 
Swainson. 

Till very recently the Naids were regarded as 
bisexual, hike the oyster, edible mussel, &c., and 
such was formerly Mr. Lea's opinion, as it had been 
that of Lamarck, who observed the viviparous na- 
ture of these mollusks, stating that the ergs pass 
into the duct. placed along the superior branchi,, 
where the young are found with their shells com- 
plete. In confirmation of this viviparous mode of 
reproduction, Mr. Lea, as he states, on the dissection 
of a specimen of Anodonta undulata (Anodon 
undulatus), nearly three inches long, found the 
egr-ducts charged with about six hundred thousand 
young shells perfectly formed, both valves being 
distinctly visible with the microscope. 

While pursuing his observations on these fluviatile 
mollusks, Dr. Kirtland, of Poland, Ohio, Informed Mr, 
Lea of the fact that these mollusks were indivi- 
dually males, and individually females; and that he 
was able to distinguish bet ween the malesand females 
by the form of the shell, without having recourse 
to the included animal. Shortly afterwards, Dr. 
Kirtland’s paper on the subject appeared in the 
‘American Journal of Science and Arts.’ 

Mr. Lea then instituted a series of observations 
which fully satisfied him as to the truth of the in- 
dividual difference of sexes. The female sustaining 
her very large burden, naturally requires more 
space within the valves: hence, as compared with 
that of the male, the shell at its posterior part 1s 
generally enlarged, differing however in form in 
the various species. This difference of form, easily 
seized on by a practised eye, is the distinguishing 
criterion by which the females are to be recog- 
nized. 

The observations of Mr. Lea are accompanied hy 
explanatory illustrations, of which we here avail 
ourselves. 

Fig. 2918 and 2919 represent the Unio irroratus. 
At Fig. 2918 the shell 18 seen in an infernal and 
external aspect; at Fig. 2919, A represents the 
soit parts, showing the interior of the oviduct; B, 
the exterior of the same. a, the mouth; 8, the 
Breat adductor muscle; ¢, the right superior bran- 
chia; d, the great posterior muscle; e, the infe- 
nor right branchia; ff the right oviduct; g, the 
foot; k, the superior left branchia; i, interior view 
of oviduet. 

At Fig, 2920, Unio ochraceus, and at Fig. 2921, 
Unio cariosus, the appearances exhibited by the 
female mollusk are displayed, one of the valves 
eng removed and the oviducts exposed. These 
sacculated repositories would almost induce us to 
term the animals marsupial mollusks. In these the 
Foe subjected to the action of the water, become 
leveloped, the young, previously to exclusion, being 


envered by their shells, and, except in size, differin 
rast a im a git aes: . I one which weighed thirty-six carats (a carat is nearly 


tle trom their parent. 
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' third of an inch focus. 
, undulata (Anodon undulatus). 
species differs from the mass of lobes in A. fluvi- 


‘ alilis, the tint being darker, and the arrangement 
of the oviducts very remarkable, 


i nified. 
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fluviatilla (Anodon fluviatilis). In his paper on the 
Lamellibranchiate Conchifera, Mr. Garner gives a 
figure of the young animal from the eggsac of an 
Anodon, as seen in the field of a microscope, one- 


Fig. 2923 represents the mollusk of Anodonta 


Mr. Lea remarks that the mass of lobes in this 


The ova or eres 
are placed in a kind of sac, lying across the lobe, 
and presenting one end to the stomach, the other 
fo the mantle of the animal. They lie so closely 
together as to assume on the extenor a form like 
that presented by the cells of a honeycomb. This, 
says Mr. Lea, is of course produced by pressure. 
Some of these sacculi when carefully opened were 
found to contain as many as twelve ova; each with 
a perfect living shell in if, having a brown epi- 
dermis, Referring to Fig. 2923, a, represents a sac- 
culus with its ova; b, the egg or ovum with its 
perfect young shell included; c, the honeycomb 
appearance, the portion being eight times may- 


Figs 2924 and 2925 represent two females of Unio 
radiatus, as they lay at rest on the bottom of a basin 
].ea observes that these females exhi- 
bited two very different forms as regards the inferior 
portion of the mantle. These differences will be 
seen by reference to the figures, 

With respect to the food of the Naidw if appears 
to consist of minute animal and vegetable matters, 
—Mr. Lea says that he has strong reasons for be- 
lieving that the former constitute their principal 
support. Animalcules indeed abound in all current 
or stagnant water, and these he thinks the mollusks 
separate, from the constant sfream which leaves the 
branchiw and passes out by one of the siphons. The 
operation he witnessed frequently in’ a vessel in 
which he kept the Naidw for some months, If 
the water was not changed for twenty-four hours, 
he uniformly found the animals quiet, but) within 


a few minutes alter it was changed, they as uni- 


formly commenced the passage of this constant 


| stream. He adds that he cannot suppose this opera- 
' tion to be for the sole purpose of breathing, as there 


Is nO infermission in the stream of water, and the 
quantify thrown out is foo great for this purpose 
only. He therefore believes it to be the rant of 
the action of the separation of the animalecules from 
the water. Of this however there is no definite 
proof, and we must remember the stimulus which | 
the internal organs and branchiw would receive 
from the fresh water, and though this rapid trans- 
mission of fluid may subserve the purpose of ac- 
quiring food, yet we suspect that the action in 
question resulted from the change of spoiled and 
exhausted water, for that replete with oxygen, 

The shells of the Naidw are many of them lined 
with a most brilliant nacre, and are besides of con- 
siderable thickness. When we consider the origin 
of pearls and their identity with nacre, it will not 
surprise us fo learn that these valued ornaments are 
abundantly produced by many species. One species 
indeed, abundant in our rivers, namely the Mya 
margaritifera of Linngus (Unio elongatus), has 
been long celebrafed for this production, and 
according to Pennant there were formerly regular 
pearl-fisheries established on many of our rivers, 
As early indeed as the time of the invasion of our 
island by Julius Cwsar, British pearls were cele- 
brated ; and, according to Suetonius, one induce- 
ment at least to the descent of the great Roman 
and his Jegions on our island was the acquisition 
of these valuables—not that we credit such a story ; 
statesmen and warriors are influenced by far 
different motives in their plans of usurpation and 
conquest. It would however appear that Cimsar 
dedicated a breast-plate adorned with British pearls 
to Venus, in her temple; but Pliny, who speaks 
of the pearls of our island, refers to these very 
specimens (which were small and ill-coloured) as 
a proof of their inferiority. 

in far later days, however, several rivers were 
noted, —among these were the Esk and the Conway. 
In the days of Camden (who died in 1628), the 
latter river had not lost its reputation; and Sir 
Richard Wynn of Gwydir, chamberlain to Catherine, 
queen to Charles II., 1s said to have presented her 
majesty with a Conway pearl, which, says Pennant, 
is to this day honoured with a place in the regal 
crown. The river Irt in Cumberland was also 
famous for pearls, and the circumnavigator Sir 
John Hawkins had a patent for the pearl-fishery of 
that river. 

Nor is it to the rivers of England alone that 
pearl-bearing mussels are limited. Ireland is not 
without her share, and some specimens of consider- 
able size and value have been procured, especially in 
the rivers of Tyrone and Donegal; we are informed of 





Fig. 2922 represents the female of Anodonta || four grains , and was estimated at forty onnda, but 
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was not of perfect shape and colour, otherwise it 
would have been more valuable. Other pearls have 
been sold from four to ten pounds, and one purchased 
at the latter sum was deemed so admirab:e, that, as 
Pennant states, Lady Glenlealy refused eighty 
pounds for it from the Duchess of Ormond. 

We have seen pear)s from the Unio of our rivers, 
but none of any size or great clearness. 

With respect to locomotion,—as they want the 
byssus, these mollusks are never attached, and the 
large foot serves them as a sort of propeller in 
traversing the muddy floor of the pond or river: 
in order to execute these movements, they partially 
open the valves, protrude the foot, and gradually 
set themselves up on their edge; they then proceed 
by a series of impulsive movements, leaving a fur- 
row in the mud behind them. 

The genus Unio is distinguished by cardinal 
teeth; the right valve has anteriorly a short foszet, 
for the reception of a tooth of the left valve, and 
behind this a thin lamina or ridge, received into 
a furrow between two lamine: of the left valve. 
In the genus Anodon there are no cardinal teeth, 

Mr. Lea arranges the Natd# in two groups, 
which he terms Margarita (a title preoceupied) an? 
Platiris, 


Group MARGARITA. 


Subgenus Unio.—Having a cardinal and Jatera. 
tooth. 
Symphynote.—Example, Unio alatus. 


9996.—Tuk Wincep Unio 


(Unio alatus), a, part of the wing of the valve 
broken off, showing the symphynote character re- 
duced. 

Non-symphynote.—Example, Unio pictorum. 


OQ97 --—~ THK PAINTERS’ MUSSEL 


(Unio pictorunm), This well-known species, of 
which our figures represent the young shells, is 
very common in our rivers, Several specimens 
from the ‘Mhames are now before us. The valves 
are of tolerable thickness. 

Subgenus Margaritana.— Having 
cardinal, 

Non-symphynote.—Example, Alasmodonta undu- 
lata, Say. 


one tooth, 


2928,—Tre Unpuratin Unio 
(Alasmodonta undulata, Say), This species is @ 
native of North America. 
Symphynote.—Example, Alasmodonta compla- 
nata, 


9999 —THe FLatrenrep Unto 


(Alasmodonta complanata). This species is re= 
markable for its flattened form, and wing-like 
appendage, resembling that of Unio alatus. 
Subgenus Dipsas.—Having a linear tooth on the 
dorsal margin. 
Symphynote.—Example, Dipsas plicatus, Leach 


2930.—THE Fo LDED Unio 


(Dipsas plicatus). The term Dipsas is inadmis- ’ 
sible, time immemorial it has been appropriated 
to a species of serpent. 

Subgenus Anodonta (Anodon).—lLaving no 
teeth. 

Symphynote.—Example, Symphynota magnifice. 
Lea, 

2981.—Tuk SpLenpip ANODON 

(Symphynota | magnifica, Lea) Anodon mag. 
ficus. . 

This beautiful species was first described by Mr 
Lea; it is a native of North America. “ 

Non-symphynote.—Example, Anodon fluviatilis 


9932 —THE FLUVIATILE ANODON 
(Anodon fluviatilis). This specics is common in our 
fresh waters. - 


Group PLATIRIS, Lea. Non-symphynote. 


Subgenus [ridina.—Having a crenulate dorsal) 
margin. Example, Iridina exofica. 


2933.—Tue Exotic Iripina 


(Iridina exotica). amarck gives the rivers of 
warm climates as the Jocality of this genus. The 
present species (Iridina elongata, Sowerby) is sup- 
posed to come from China. M. Caillaud found it 
(if the species be identical) in the Nile, in con- 
siderable abundance, but we suspect that M. 
Caillaud’s specimens are referable to a species 
described and figured in the ‘ Zool. Journal,’ vol. 
i. by Mr. G. B. Sowerby, under the name of 
Iridina nilotica, obtained in Sennaar by M. Cail- 
laud, and sent to England by M. D'Aude- 
bard, Its hinge margin is not crenulated or den. 
tated. Mr. Lea makes it the type of a distinct 
subgenus. — 

Subgénus Spatha.—Dorsal margin aA aes 





9924 —Unio radiatus. 





29 —Unto radiatus 








2927 —Paintern Mussel 








1090 — Inia lprorutus 
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2088,—Anodon undulatum. 9018.--Unio isrorut 
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2932 —Fluviatile Anodon 2937 —Purple Un 
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2035,—Piiate Unio, 





20% —Pustular Congo 





2933, —Exzotie Iridina, 
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2034.—Tis Niux Iemma 


(Inidina nilotwe, Sowerb.). Spatha nilotiea, Lea. 

We have already alluded to this species, which 
M, Deshayes, in his last edition of Lamarck, makes 
identical with Indina exotica (Anodonta exotica, 
Riatnyv,, and Le Mutel, Adanson), but from which 
itis distinct Accomding to Rang the genus Jnidina 
belongs to the cockle family, Cardiacca, Cuvier, 
Conchacca, De Blainville 

To these forms are added others divided into— 
Pheate shells, Nodulous shells, Smooth shells, and 
Spinous shells. 


Pheate Shella 


2935.—T sr Pricate Unio 


(Unio paratus), Thin specics 1s remarkable for the 
waved elevations of the valves, it 1s a handsome 
species. 

Nodulous shells 


29046. ~Tue Pusrupar Unio 


(Unto pustulosus, The somewhat rounded valves 
of this shell are covered with pustular elevations — It 
was first deseribed by Mr Lea, 


Smooth Shells 
9937 —THe Purpre Unto 


(Uno mop ens), Ome complanatus 
coloured Umo is a native of Amauca 
deseribed by Say. 


Spinous Shells, 


This nehly 
It was first 


9938 ‘Tne Spinous Unto 


(Unio gunosus) This species, first charaeterzcd 
by Mr. Lea, appears to have becn discovered by 
Bartram, who found if in the Mississippi If is 
remarkable for the spines that use abruptly from 
the valves. 

With respect to the arrangement proposed by 
Mr Lea, it appears to be completely artificial , and 
we agree with Mi Swainson, who says that no por 
manent characters will be found {o rctain aither the 
genera Dipsas (Leach), Hyna (Lamirck), or Alas. 
modonta (Say), Yet in the second senes of his 
‘Zoological Observations’ the same writer refuns 
as genera Umno, Hyua, Tindina, Anodon, and Alas- 
modon. 

In the Naide the foot 1s very Jarge, and com- 
pressed, almost quadrangular, and = of consi 
deiable mobility, the mantle 1s garnished pos 
tentorly wath little tentacles or filaments, and its 
borders are free 

It would appear that about thice hundicd and 
twenty-three recent species are known, Mi. Lea 
in his tables thus cnumerates them 

Ot the subgenus Unio Two hundred and thirty- 
five ppecies, and twenty which he has not been able 
to admit as certain, Distubution Kuarope, Asta, 
Aftica, North Ameren, and New Holland, but by 
far most abundant in North Amcne 

Subgenus Mugautana Twenty admitted, two 
unknown, Daistubution iusope, Notth Amenca, 
South America, and perhaps Afiica 

Subgenus Dipsis —Two recent, Asie 

Subgenus Anodon —Fifly-eight adottcd, seven 
unknown to Mi Lea Distribution—kurop 
Afiica, Noth Amenca, South America, New Hol- 
land. ; 

Subgenus Jndina —Two recent , Alrica 

Subgenus Spatha — Six recent; Atrica and South 
Amenica. 

Numerous as are the recent species of Natda, 
there appears to be a gricat paucity of fossil tomms 
Mr. Sowerby, indeed, relening to Anodon ain his 
‘Genera,’ says, that unless we are justified in con- 
sidenng the DBivalve fiom the (Coal-Mcasunres, 
figured in the British mineralogy under the name ot 
Mytilus crassus, as an Anodon, he knows of no 
forsi! species. Subsequently in the sane work he 
refers many fosul shells tound particulaly in the 
Coal-Measures to the genus Unio, judging alone 
from the casts of the inside, and company them 
with recent species 

Dr. Mantell, Professor Phillips, Mr. Lonsdale, 
and Dr. Fitton record various species of Unio, trom 
the plastic clay, the Ashbuinham beds, the con 
brash, the inferior oolite, &c , and Mr. Lea gives 
twenty-one as the number ot toss) species of Umo 
and one (doubtiul) of Anodon = With respect to the 
Unto Listen, UO Hybiudus, and U conemnus, fguied 
in * Mineral Conchology,’ Mt. Sowerby remarks that 
these occuring in the aolite, together with U. cras- 
siusculus, all want the distingishing marks of the 

enus; and that judging by their hinges alone he 
should hesitate to regard them as belonging to the 
genus Unio, 

M. de Blainville, who divides the Naidm (or his 
Submytilacea) into two sections, viz. those whieh 
have an epidermis, are nacreous, and the inhabitants 
of fresh waters; and those which have no evident 
epidermis, are not nacreous, and are more or 
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leas pectinated, places in the latter section the 
genus Cardita and Subgenus Venericardia. This 
genus 18 also approximated by Cuvier to the Unios ; 
and M. Deshayes, commenting upon the position 
assigned it by Lamarck, between Cardium and 
Cypncadia (Fam. Caidude), observes that such 1s 
not its true position, and we must here follow the 
examples of Cuvier and De Blainville. The animal 
resembles that of Unio The shell is very thick, 
solid, equivalve, often very incquiateral, with the 
umbonces curved forwards the hinge presents two 
oblique unequal tecth, one short and cardinal, the 
othe: long, Jamellat, bent, and placed much more 
bachwaids The ligament is elongated, subexternal, 
and sunk into the shell) The muscular impressions 
are rather Jarge and distinct, the pallial impression 
narrow. 

These mollusks are maine, and are generally 
found on muddy ot sandy bottoms, varying in depth 
to loity o: filfy fathoms. 


9939 —Tire CaLycuLAle CARDITA 


(Cardita calyculata) Nearly without exception 
the Cardite have longitudinal mbs, the shell 18 solid 
and heavy, and the Junule much sunk, In the 
prescnt specics the shell is oblong, white, vanced 
with lunate spots of brown, the ribs are squa- 
mous, the 9¢ Jes being arched, and incumbent, @ 
shows the shall with the umbones and Junule turned 
towards the spectator 


2930,— Tan Impricate CARDITA 


(Cardia mbiwata)  Venencandiaimbrcata. This 
ppedies of the genus or sather subgenus Vene- 
neadia occurs only in a fosst] state, the left-hand 
specimen is from Giignon, that on the right is a va- 
riety from Courtagnon, 

In uniting the specusot Cardia and Venericardia, 
says M) Jeshayes, and placing them in then most 
natural positions, the pores betwecn them, as we 
pursue the scres, will be found to be so insensible 
that it will be impossible to say where one com- 
mences aud the other termimates, and when the 
internal chuacters are examined the same rescm- 
blince is observable as in the external forms 

With respect fo the number of species, M 
Deshayes in his tables makes out a list of twenty 
five, yoining the two genera together, and of these 
KIX ate found both ina hving and a toseil state 
In the Jast echtion of Lamarck he gives the number 
of living Carditae as twenty one, and observes that 
of Vencrcadia the only living species noticed Is 
the Vo Australis, from the seas of New Holland 

In the Proceeds Zool Soe’ tor 1832, three new- 
species of Cardita are descmbed by Mr Broderip 
(pp 55,56), and six species by Mi G B Sowerby 
(pp 194, 195), all brought by Mr Cunung from the 
coasts of central Amcrica, the Gallapazos, and 
some Islands in the South Pacific (Crescent and 
Rupa Islands) 

Onc of these species, Cardita Cavicri, far exceeds, 
says Mi Brodenp ‘in size and beauty any Cardita 
bitharfo discovered, at was dredged fiom = sandy 
mudan cleven fathoms of water, about seven mules 
fiom the shore (in lonseca Bay) After its cap- 
ture the dsedge was hept at work for sume hours, 
but no other specimen could be procued The 
tbs we broad, flattened on their supenor surface, 
but very clevated and strongly gemeulated, the 
geniculations being for the most part three tenths 
of an inch from cach other The shellis a very 
striking: object, und has the appearance of a carved 
work ” 

The number of fossil species of Venericaidia and 
Caidita are enumeited by M  Deshayes in his 
Tables at fifty 9 In his Jast cdition of Lamarck, the 
number of fossal Vencricardue is given as ton, and of 
Cardita (fossil only) seven 

Mr faa describes and figines four new species 
from the terfiary cf Alabama = (‘Contnbutions to 
Geology’) Di Mantell, Professor Philhys, Mi 
Lonsdale, Protesso:r Sedgwick, Mi. Murchison, and 
Dr Fitton enumerate various species of fossil Car- 
dita and Venercardia from the blue clay, the arena- 
eeous limestone of Bango: ; the upper green-sand, 
the Bath oolite, the mlernior oolitc, the Gosau de- 
pout and its equivalents in the Alps, the gault, &e. 

We may here appropnately turn to another family, 
the Polydonta of M. de Blainville, the Arcada of 
Tamaich, placed by most writers near the Naide, 
and by M_ de Blainville between these and the 
Mytilidw Lamarck places them between the Naide 
and Cardidee 


Family ARCADAS (Ark-shells, Arca, Cucullea, 
Pectunculus, &e.). 


M. Rang characterizes the Arcade as follows :— 

The mollusk has the mantle entirely open through- 

out its circumference, excepting towards the back 

without siphons or any particular apertures; and 

ae adherent, sometimes piolonged backwards. 
foot 1s always very considerable. 

The shell is generally thick regular, equivalve, 
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inequilatersl, with a similar kinger in a 
alwe formed of a series of tect, which aren’ 
lamellar, fitting into each other, straight or oblique. 
The muscular impressions are nearly a.ways united 
together by an intervening pallial mark, which 
. nerow and runs parallel to the border of the 
shell, 

The first genus, Cuculleea, is very limited in spo. 
cies, only one, we believe, being as yet known. 
The shell 1s thick, the umbones boldly elevated and 
distant, the hinge 1s linear and straight; hgament 
externa], teeth transverse and small, others oblique 
and longitudinal, anteior muscular impression 
parent a projection with an angular border. The 
geneial shape and appeaiance of the shell, which 45 
of moderate size, will be easily appreciated by re. 
ference to the specimen. 


2941.— Tue Earev CucunLtaa 


(Cucullea auriculifera). This handsome shell is ¢ 
native of the Indian Ocean, and occurs on beds of 
pund = E’aternally the valves present both Jongitudi- 
nal and transverse striw. The general colout of the 
outer surface is decp cinnamon brown; the internal 
surface assumes a brown tinge towards the anterior 
pait, passing into violet. 

We now pass to the genus Arca’ The shell 15 
boat-shaped, rather thich, equivalve, but Inequila- 
feral, the form is elongated, more or less oblique 
the umbones are distant, often a Jittle curved tor- 
waids, hinge linear and straight, with numenous 
pmall interlocking teeth, ligament external. M, 
Rang remarhs that the species sometimes adhere by 
then foot, and more trequently by means of a 
byssus, 


2942, 29043 —Noan’s Ark 


(Arca Noe)  Byssaarca Nos, Swainson. This 
species, constituting the type of the subgenus Bys- 
saaica, is a native of the Atlantic Ocean, and of 
the seas of Kwope. Mi. Swainson, who established 
the subgenus, says, “The animals of these shells affix 
themselves to othes bodies, by a particular muscle , 
which w protruded thiough the gaping part of the 
valves ‘They also adhere when young by means of 
the byssiiorm epidermis, which covers the extenor 
A dee now before us, which we procured in 
the Bay of Naples, perfectly exemplifies this singular 
ploparty ” 

In the * Proceeds. Zool, Soc * 1833, p 17 et seq, 
will be found the descuption of foutcen new spe- 
cies, by Mr G. B Sowerby They were procured 
by Mi Cuming on the westein coast of South Ame- 
rica, and among the islands of the South Pacitic 
Ocean, and were found moored to stones, shells, 
and coral tock, at depths varying fiom the suitace 
at Jow water, to the depth of many fathoms, 

Refetuing to Fig 2042, a shows the shell with the 
valves closed, and the ‘inge towards the spectator , 
b, the valves closed, with the edge or inferior aspect 
to the spectator, showing the hiatus, c, internal 
view of one of the valves 

At Fig 29143, A 1s a Jateral view of the shell with 
the valves closed, B, the shell with the hinge and 
umbones presented, C, a single valve showing the 
hinge a, the umboncs, 3b, the margin where the 
valves gape to give room fur the extrusion of the 
tendinous foot 


2044 —Tue Tortuous Ark 


(Adica tortuosa) Tiss tortuosa, Ohen In this 
subgenus Trisis, the shell as twisted, the valves ale 
obliquely caimated, the umbones smal) and 
TECUITVEC 

‘Lhis species is a native of the Indian Ocean 

Refernmg to Jig 2044, @ represents the internal 
view of one ot the valves, showing the character of 
the hinge, & the shell with the vaives cluse, pre- 
senting the infesior maigin, c, the external view of 
one of the valves 


2945. —THr Antique ARK 


(Arca antiquata). The shell of this species Is 
transverse, obliquely coidate, ventricose, and many- 
ribbed , the ribs are transversely stuated ; the pos- 
terior mbs bifd Colour white. The arca anti- 
quata 1s found in the Indian Ocean, on the coast of 
Atrica, and according to Lamarck in the Mediter- 
ranean. According to M. Deshayes it has been 
confounded since the time of Linnseus with another 
species, both being included under the same specific 
title, yet he says that they are easily distin uishe 
The true Arca antiquata, figured in © Gualt. Teot.’pl. 
87, f. C.; in ‘Chemn. Conch.’ t, vu, ph 55, t. 545 
has the shell thicker, the :bs flatter and wider than 
in the other species , they are alxo striated, and there 
are no furrows on the cardinal surface. The other 
species is less solid, and more tranaverse, and has 
the cardinal surface always furrowed when the valves 
are united. He further remarke that the shell 
figured by Poh and cited by Lamarck is a species 
ain distinct from these two. It inhabits the Me- 
diterranean, and is the living representative vi § 


Pecroxeuive. | 
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fossil species, viz., Arca diluvii; and this latter is 
red by Brocchi as Arca antiquata. Such was the 
confusion in which the Arca antiquata remained, 
until cleared up by the celebrated naturalist above 
alluded to. . 

We now pass to the genus Pectunculus, in which 
the shell is thick, solid, equivalve, nearly equilateral, 
entirely closed, with small umbones more or less 
distant, and an external ligament. The hinge pre- 
sents & curvilinear row of small narrow teeth, rather 
numerous and intrant; they are often incomplete 
under the umbones. 

The animal jis rounded and thick, with no tenta- 
cular filaments on the border of its mantle; the la- 
bial appendages are narrow, the foot i» large, com- 

reased and slit longitudinally. 

The Pectunculi live on sandy or muddy bottoms, 
and move by means of their large powerful foot 
with considerable dispatch, propelling themselves 
vigorously along. They are found in depths varying 
from a few feet to seventeen fathoms, They have 
no byssus. 


9946.~—-Tre TIarry PecruxcuLus 


(Pectunculus pilosus). The term hairy or pilosus is 
given to this species because the shell is covered 
with a brown hairy epidermis, giving if a singular 
appearance, The shell is orbiculate and ovate, 
with oblique umbones, and marked by decussate 
atria. It is a native of the Atlantic, nd occurs also 
in the Mediterranean. 

Of this genus M. Deshayes enumerates twenty in 
his last edition of Lamarck; but to these must be 
added three species described by Mr. Broderp in 
the ‘Proceeds. Zool. Soc,’ 1832, p. 126, and six 
apecies described by Mr. G. B. Sowerby in the same 
Proceeds. p. 195 et seq.; all from the western coast 
of South America, and the islands of the South 
Pacific Ooean. Several fossil species are reeorded. 

The next genus to be notieel is Nucula of La- 
marck, which is characterized by the shell being 
rather thick, sometimes nacreous ; subtriquetrous in 
form, equivalve, buf inequilateral ; the umbones are 
contiguous and curved forwards; the hinge exhibits 
on each valve a row of numerous small pointed 
teeth disposed in a Jine, but interrupted at the 
umbo. The ligament is to a gieat extent internal, 
“ is inserted into a small oblique fosset in each 
valve. 

The animal is rather thick, with the mantle open 
only at its inferior portion; its borders are entire, 
denticulated throughout the length of the back, 
without posterior prolongations ; the anterior oval 
appendages are long, pointed, and stiff’; the posterior 
stiff'and vertical. The foot is large, slender at its 
root, and expanding into a great oval disc, the bor- 
rite of which are furnished with tentacular digita- 
ons. 

Fig. 2947 represents the animal and shell of 
Nucula Australis. A, the animal; aa, the mantle, 
denticulated along the dorsal margin; >, the foot 
unexpanded ; e 4, the two adductor muscles; ¢, the 
branchiw. B, outline of the shell, with the foot of 
the mollusk projecting. 

The Nuculw generally tenant beds of sandy mud, 
both in sestuaries and the open sea, varying from 
the surface to sixty fathoms. One species, Nucula 
Pisum, Sowerby, was found by Mr. Cuming on 
coarse sand and gravel at various depths from seven 
to forty fathoms, and N. cuneata from fourteen to 
forty-five fathoms ; henge it would appear that the 
same species is capable of living under various de- 
grees of pressure. The same conchologist found N. 
obliqua at the depth of fourteen fathoms, and at 
the depth of sixty fathoms. 


2948.—Tnx Beakep Nucuna 


(Nucula rostrata), \n this species the shell is ob- 
long, thin, transversely striated, and produced into 
a beak-like termination. 


2949.—Trx Peariy Nucura 


(Nucula margaritacea). The shell is obliquely 
Ovafe, trigonal, and rather smooth; the cardinal 
eu ate straight and acute, the margin is crenu- 
ated. 

Referring to Fig. 2949, A represents the interior 
of the valve, showing the teeth on each side of the 
hinge, and the cartilaginous pit in the centre; B, 
the exterior of the valve; C, a view of the cardinal 
teeth, the margin of the shell being towards the ob- 
server, and enlarged; D, the shell with the valves 
closed, showing the umbones. 

_ M. Deshayes records ten living species of Nucula 
in his last edition of Lamarck; in the * Proceeds. 

ool, Soc.’ 1832, are ten new species from the 
Western coast of South America, described by Mr. 
G. B. Sowerby ; they formed part of Mr. Cuming's 
celebrated collection. 

Immediately after the genus Nucula, Cuvier in- 
troduced the genus Trigonia of Bruguidres, so re- 
markable for the hinge, which is furnished with two 

Mine, en chevron, crenulated on each side, and 


received each into two fossets, or rather between 
four Jamine of the opposite valve, also crenulated 


internally. MM. Quoy and Gaimard, he adds, have 
recently discovered a living example of this genus. 
The animal, like that of areca, has the mantle open, 
without any separate orifice; the foot is large and 
compressed, and hook-shaped anteriorly. Accord- 
ing to M. Deshayes, this genus is evidently near the 
Nuculw, and the only question is whether it should 
form part of the family of the Arcade, or stand by 
Itself as a small but independent family next to it. 

M. Rang describes the shell as thick, nacreous, 
subtrigonal, equivalve, and inequilateral. ‘The um- 
bones are rather small, and but Jittle curved; the 
hinge is complex and dissimilar; the right valve 
having two great teeth of an oblong form, diverg- 
ing from the umbo, strongly furrowed, and penetrat- 
Ing info two excavations of the same form and 
equally furrowed on the left. The ligament is ex- 
ternal. 

One species only, in a living state, is known. 


2950.— Tuk Prarty TRIGONIA 

(Trigonta muargaritacea). This rare species has 
only been found in the seas of New Holland, on 
sandy mud, ranging in depth from six to fourteen 
fathoms. Ht is of moderate size. The shell is sub- 
orbiculate, nacreous within, and ribbed externally. 
The ribs are clevate, verrucose, somewhat sharp, and 
radiating. The margin is plicated. It as the Tri- 
gonia pectinata of Lamarck. 

The fossil species of this genus are numerous ; 
they oceur in the green-sand, the lias, the upper 
and lower oolites, and throughout the oolitie series 
of Philhps and Conybeare. Dr. Fitton records 
twenty-two or more species, prmeipally from the 
lower vreen-sand. The fossil Trigomm belong to a 
remote period. ‘**We should,” says Mr. Sowerby, 
‘have been much disposed to doubt the probability 
of any species occurring in the strata above the 
green-sand, if Miss Salisbury had not shown us one 
which she dug out with her own hands at Muddiford. 
Notwithstanding this fact, the Thigoma may be said 
to characterize the beds below the chalk, and above 
the lias.” 

With respect to the fossil species of the other 
genera of the family Areadee, the following details, 
the result of no trifling labour and research, are 
given in the ‘Penny Cyclopredia.’ 

‘ Cucullaa. Mr. G. B. Sowerby (‘ Genera *) no- 
tices the fossil speqies as numerous; of these, he 
Observes, one (Cue. crassatina) is described by La- 
marck, and is found in the neighbouthood of Beau- 
vais and at Bordeaux, m beds similar fo that of 
Grignon, but in England several species occur, both 
m the preen-sand and in the infenor oolite, and are 
engraved in Sowerby’s ‘ Mineral Conehology.’ Mr, 
G. B. Sowerby adds, that those of the inferior oolite 
are also anni at Bayeux in Normandy. 

* The number of fossil species (tertiary) recorded by 
M. Deshayes in his Tables is two. In the last edi- 
tron of Lamarck the number is six. Dr. Mantell, in 
his ‘ Tabular Arrangement of the Organic Remains 
of the County of Sussex,’ nofes a Cucullwea in the 
chalk marl, and adds that M. Brongmiuut sent hima 
similar cast from Rouen; also Cucullwa decussata, 
fiom the Shanklin sand (Feversham). 

* Professor Phillips (¢ Organic Remains of the York- 
shire Coast’) records Cucuilaaw oblonga, contracta, 
tnanguiaris, and pectinata, fiom the coralline 
oolite ; elongata fiom the coralline, Bath, and in- 
ferior oolite; coneinna from the Oatord clay and 
Kelloway’s rock ; Impealis and cylindrica from the 
Bath oolite; cancellata from the Bath and iitenor 
volite; reticulata from the inferior oolite; and no. 
tices the occurrence of the form in the Speeton clay 
and the lias, In the seeond pait (1836) he describes 
Cuculleew obtusa and arguta (Bolland). (¢ Tlus- 
trations of the Geology of Yorkshire’) Dr. Fitton, 
in his ‘Stratigraphical and Local Distribution of 
Fossils,’ in his valuable paper ‘On the Strata below 
the Chalk’ (1839), notices the following Cucullaw 
—caringta (Blackdown) ; costellata? (lower green- 
sand, Kent; Blackdown, Devon); decussata cupper 
green-sand, Isle of Wight; ewer green-sand, Kent 
and Sussex ; Blackdawn); fibrosa (Blackdown, De- 
von); formosa (Blackdown); glabra (upper green- 
sand, Isle of Wight; lower green-sand, Went; 
Blackdown, Devon); glabra? (lower ereen-sand, 
Sussex) ; doubtful (upper green-sand, Hampe hire ; 
Jower green-sand, Kent); one or two other species 
(lower green-sand, Sussex) ; new (lower green-sand, 
Kent; Oxford ouhte, Cambridge); a Cucullara with- 
out any designation (lower green-sand, North Wilts); 
and a small species from the Portland sand, Dorset- 
shire. 

“Mr. Lonsdale, in his elaborate paper ‘On the 
Oolitic District of Bath,’ mentions Cucullew ob- 
longa (inferior oolite, Widcombe Hill) and Cucullea 
glabra (upper gréen-sand, neighbourhood of War- 
minater). r. Murchison (‘Silurian System’) de- 
scribes and figures Cucullea antiqua from the old 
red-sandstone (middle and lower beds only) and the 
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upper Ludlow rock; Cuc. Cawdori from the upper 
Ludlow rock, with a ?; and Cuc. ovata from the old 
red-sandstone (middle and lower beds ony: Pro- 
fessor Sedgwick and himself had previously given 
Gosau as a locality for Cucullesa carinata. (‘ Strue- 
ture of the Eastern Alps.’) 

“ Arca. The number of fossil species (tertiary) 
given by M. Deshayes in his Tables is fifty-four, 
several of which, as we have seen above, he records 
as both living and fossil (tertiary). In the last edi- 
tion of Lamarek no more than eighteen, fossil only, 
are catalogued. Dr. Mantell mentions two or three 
undetermined species from the chalk marl (Ring- 
mer), and Arca carinata from the tirestone or upper 
green-sand (Southbourn, Sussex, and Devizes) ; and 
another (a very imperfect cast) fiom the yault o 
Folkstone marl (Ringmer). Professor Phillips notes 
Arew quadrisulcata and mmula from the coralline 
oolite, Yorkshire; Mr, Lonsdale notes an Arca from 
the infenor oohite (canal banks oppenite Limpley 
Stoke), and another from Frome ; also one from the 
Bradford clay. Professor Sedgwick and Mr. Mur- 
chison record one trom Gosau. Dr. Fitton gives 
Area carmata from the upper green-sand, Hamp 
shire: A. roftundata from Blackdown, and an uncer. 
tain species from the lower gieen-sand, Noth Wilts, 
the Portland stone, Oxford, and the Oxford oolite, 
Cambridge. Mr. Murchison (* Silurian System’) 
descnbes and figures Arca Kastnor from the Wen- 
loch shale. 

“ Pectuncuius. Mr. G. B. Sowerby (* Genera’) 
states that all the species known to lim are found 
either in the London clay or the calcaire grossier ; 
he says that a very neat one occurs inthe mdurated 
marl at Bognor, where it is accompanied by fossil 
Pinna, Linguh, &e., and he has figured it, believing 
ito bea variety of Lamach’s Pectunculus pulvi- 
natus, ‘ butaun truth, he adds, ‘it is so difficult to fix 
the characters of the species of this gens, that we 
dare not speak decidedly upon this pot’? M, 
Deshayes enumerates, in his ‘Fables, twenty-seven 
fossil species (tertiary), and of these he notices three, 
as above mentioned, as both living and fossil (ter- 
tiary). Inthe last edition of Lamarck but fifteen 
species, fossil only, ae catalogued. Dr. Mantell 
notes Pectuneulus pulvinatus fiom the blue elay 
of Bracklesham ; P. brevirostris and P. decussatus 
from the arenaceous limestone or sandstone of Bog- 
nor. Professor Sedgwick and Mr. Murehison enu- 
merate Pecetuncula Plumsteadiensis, brevirostris, 
pulvinatus? and calvus from the Gosau deposits: 
and Mr, Lea desenbes and figures Pectuneuli Bro- 
deri, minor, deltuideus, ellipsis, and obliqua from 
the Chuborne beds (tertiary), Alabama. 

* Nucula. The umber of fossil species (tertiary) 
published in the Tables of M. Deshayes is twenty- 
three, and four are enumerated as both Jiving and 
fussil (tertiary). (See above.) In the fast edition 
of Lamirch only seven are catalogued as fossil only, 
Dr. Mantell notices Nucula pectinata from the gault 
or Folkstone marl; cad Nuc, impressa from Black- 
down. Professor Phillips records Nuculw: ovata 
and subrecurva from the Speeton clay > subrecurva 
from the inferior oolite ; another from the coralline 
oolite; elliptica and nude. from the Oxford clay ; 
variabilis and Jachryma from the Bath and inferior 
golite ; aximiformis, inferior oolite ; ovum and com- 
planata, upper lias; cuneata, tumida, undulata, cla- 
viformis ?, and Lucinformis (Bolland, &c.), and bre- 
virostris, Harelaw, Northumberland. (Yorkshure.) 
Mi. Jionsdale notes Nucula pectinata from the 
Bradtord clay ; and another from the forest marble. 
Professor Sedgwick and Mr. Murehison give us Nu- 
culw amygdaloides and concinna in their list of 
Gosau fossils, Dr. Fitton enumerates Nucla 4n- 
gulata (Blackdown); antiquata (lower green-sand, 
Sussex, and Blackdown); apiculata (Blackdown) ; 
bivirgata (gault, Kent); tnpressa (lower green- 
rand, Sussex, and Blachdown) : lineata (Blackdown); 
obtusa (Blackdown): ovata (gault and lower greens 
sand, Kent); pectinata (gault, Kent, Cambridge, 
South Wilts, Blackdown, Devon) ; undulata? (gault, 
Kent), and another (gault, Bedford). 

‘Mr. Murchison firures and deseribes Nuculse ? 
ovalis, and levis; the first from the ee Ludlow 
rock, the second trom the Llandeilo flags. (* Sil. 
Syst.) Mr. Lea deserbes and figures Nuculie Sedg- 
wicki, ovula, pectuncularis, Biongniati, media 
pulcherruna, ae magna, carinifera, plana, and 
semen, from the Claiborne beds.” 


Family CHAMIDAS (CLAMS, &c.). 

Some naturalists of great emmence divide thus 
family into two, viz. Tridacnidw, of which the 
great clam Tridacna Gigas is the type, and Chamida 
represented by Chama and Diceras, Certainly 
these form two distinct sections, if with Cuvier 
we include them under one family head. For the 
‘Tridacna is furnished with a strong byssus as a mode 
of attachment, and moreover has only one adductor 
muscle, of great power, fixed in the middle of the 
valves. It is an exception to the general rule, 
being Monomyarian. 
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In Chama and Diceras, on the contrary, there 
are two adductor muscles, and the shells are ad- 
herent to rocks and stones, &c., generally by the 
flat valve. Still, it may be observed, that though 
the genus Tridaeni (with the subgenus Tippopus, 
which, however, will not stand) as Monomyanan, it 
has no immediate afhnity with the Monomy arian 
oysters, or Spondylt The ligament of the hinge 1s 
external and mayinal, and the hinge presents two 
unegnal teeth, the mollusk in stractiue more 
neaily approaches that of Chama and of the Car- 
dida: than any other, Accordingly M  Doshayes 
remarks that Wo may be advirable to follow the 
arrangement of Cuvier, who plices the ‘Tuidaene 
in the neyhbourhood of the Chane, as indecd 
had been previously done by Pinnaeus, for the 
Swedish naturabst places under his genus Chama 
both the Cham properly so called and the In- 
dacnie. 

With respect to Hippopus, M Deshayes agrecs 
with M. de Wlainville, who w of opimon that this 
genus must be suppressed, fhe prineipal character 
of which, namely the closed lunule, m valueless, 
Inasmuch as it does not comcade with the structure 
of the animal, which is similar to that of the animal 
of Tridacna 

M Deshiyes rematks that Lamarck would cer- 
tainly not bave separated Hippopus trom Tudacna, 
Wohe had known that some Tridacne as they 
advance in ave have the lunule much nanower 
than atoasan youth, and had been acquainted with 
fhe anmal of Pippopus, which is) fiyured by M 
Quoy in the © Voyage of the Astrolabe? (pl 80), and 
which differs in nothing from) that) of Thidacua, 
evccopting that the foot as rather emalier and with- 
out a byssus 

M. Lamarck thas desertbes the characters of 
the shell of Tridaena — Shell regular, equivalve, 
inequilateral, transverse, with a gapmge  lunule 
(closed in Piippopus) Hinge with two conpressed 
unequal and internal teeth, ligament marginal and 
external 

M de Blamville modifies these charreters, di- 
viding the genus into two sections Section 1 
Species whose shell 16 more elongated and more 
mequilateral, the antenor part being longer than 
the posterior, the Junule widely open im youth for 
the passage of a byssus ee ee Tridacna Gigas, 
Section 2 — Species more equilateral, the antenor 
portion shorter than. the pares and forming 
no vast lunie entuely filled up, umbones curved 
forwards; @ single post-cardinal tooth on each 
valve. 

The mollusk is oval and conform, having the 
Jobes of the mantle uted nearly throughout ther 
cneumlerence, leaving three apartures one ante- 
no, conesponding in Tudaena gigas with the gape 
of the Junule, and giving passage to a thick byssi- 
ferous cy linduecal foot, two postenor, one tor the 
adimission oof water to fhe branchio, the othe: 
for the pasage of the egesta The mouth is oval, 
and furnished with large lips, at the exttemity ot 
which are two pairs of pointed labial palps 

Phese mollusks are natives pruneipally of the 
Indian seas, and are found at vauous depths trom 
the sulace to seven fathoms. 
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2051.— Tin Gaianer TRIDACNA 


Didaena Gigas), Giant Clam; la Tuilee, or Je 
Béemtier, of the French The shell as) ot huge 
size, transversely oval, with great imbricatu-squa- 
mous ribs, the scales short, arched, and lying nea 
together; the interstices of the wbs not strated 

This noble species, which 13 a native of the Tndian 
seas, attains frequently to enormous dimensions, 
and often weiyrhs from thine to four hundred pounds 
Tanneus mentions a specimen four hundied and 
mincty-(azht pounds in weight 

A MS an the library of the late Sir Joseph Banks 
gives the dimenstons of a specimen brought trom 
Sumatra, the weight of which amounted to five 
hundred and seven pounds, We have seen a shell 
of large size in the church of St. Sulpice, Paris, the 
valves of which are used as vessels for contaimmeg 
holy water; it was presented to Francis T, by the 
repubhe of Venice We have also fately seen 
some very large valves set up as ornaments m a 
garden, 

Q{ the strength of the cable, or byssus, by which 
a shell of the weight of four hundred pounds moors 
Mself to the rock or coral reef, we may easily form 
some idea, and also of the force with which the 
animal closes its valves on the least alarm 

Cuvier, speaking of the byssus, savs, “it is very 
sensibly of a tendinous quality, and is continued 
uninterruptediy by muscular fibres.” Does not this 
statement seem to favour the ideas of M. de Blain- 
ville respecting the nature of the byssus, to which 
we previously referred in our introductory observa- 
tions on the Conchifera? 

The Tndacra Gigas, independently of its magni- 
tude and weight, is a very beautiful shell. Its 
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inside 18 of glossy whiteness, and its general form 
Is very picturesque: hence it 19 songht for as an 
omament for grottocs, for flower-gaidens, and as a 
basin for garden fountains, o: for the reception of 
rilln, or little gets d'eau, which sparkle in its etainless 
hollow 

The naturalists of the Astrolabe found this species 
at Canteret Harbour, New Theland. The natives 
nought many very lange specimens on board, and 
ate the mollusks, which were abandoned to them, 
with the utmost relish, and without) being pre- 
viously cooked They found the species agam at 
‘Tongataboo, at the Molaccas, at Timor, and at 
Wagiou It appeared to prefer rather shallow 
water 

It would seem that there are several species, and 
nbome of lange size, Which have been contuunded 
with Tiidacna Gigas certain small species, more- 
ova, have been regarded as the young = These 
points have been cleared up by M_ Deshayes. 


9905) -Tik Sporrep TRIDACNA 


(Tridacna  Hippopus)  Wippopus maculatus, La- 
much, Lidacna maculata, Quoy, Chama Hippopus, 
Pinneeus. ‘This beantitul shell, often used for orna- 
mental purposes, is a native of the Indian Occan. It 
was fuund by the naturalists of the Astrolabe at 
Carteret Harbouw, New licland, and also at Vani- 
hora, Where they collected specimens lett dry on the 
reels 

Has solid and heavy, regularly abbed, and sub- 
wquamous — laxternally it is white, spotted with 
purplish red, especially about the middle of the 
valves and towards the umbones the Junule is 
cordate and oblique, of a yellow tint, with ats edge 
ou cach valve toothed. ‘The valves intemnally are 
ol the purest white 

It appears to be very doubtial whether any fossil 
specaics of Thidacna cCxists. Mo Deshayes, in) his 
Tables, records two fossil and seven recent , mm his 
last edition of Lamaich he redaces the number of 
fossil species to one Mr G Bo Sowerby, in dis 
‘Genera,’ states that Tridacna is only found recent, 
and in tropical seas, viz. those of India and Aus- 
fialia 

From the Monomyanan Tridacna we pass to the 
genus Chama, as restueted by modern naturalists, 

In the genus Chama the shell is niregular, with 
unequal valves, generally lamellated, and foliated 
ot spined externally itis found fixed tu rocks and 
coral rects, like the oyster The umbones are 
distant, unequal, ceuled, or involute. ‘The hinge 
presents one thick oblique and somewhat notched 
footh, inserted into the groove ot the opposite 
vilve ‘There are two adductor museles, caving 
lateral impressions ‘The hgament is external 

The animal somewhat cordiorm , the two lobes 
Ol the mantle umte, leaving a parlow passage for 
the foot and two short Giated siphons, as we shall 
find an Isoeardia, The toot 18 thuncate and bent. 
Has generally by the upper valve that the Cham 
ue attached, and the shape at the shell is affected 
by the pressure and form of the substances im con- 
fact woth if 

Inthe fist vol of the ‘Trans. Zool, Soe. Lond * 
(ikst) Mio Brodenp makes some interesting ob- 
scrvations on the Chama, of which he descubes 
fun new species, brought by Mi. Cuming from the 
interfiopical shores of America and the islands of 
the Pacthe Ocean. ‘>The shells, he writes, ‘ae 
attached by their extemal surface to submainne 
bodies, such as eoral aocks, and = shells have 
been observed af depths varying from points near 
the sudace to seventeen fathoms These shells 
appear to be subject to every change of shape, and 
often of colour, that the accidents of then position 
may bung upon them. Then shape is usually 
dctermmed by the body to which they are fixed, 
the development of the foliated Jamine which form 
them general characteristic 1s aftected by then 
situntion, and them colour most probably by their 
food and then greater or less exposue fo light. 
The Chama that has lived im deep and placid 
water will generally be found with its foliations an 
the highest state of luxunmancy, while those of an 
individual that has borne the buffeting ot a com- 
paratively shallow and turbulent sea will be poor 
and stunted. 

“Tamach has divided the species into two sec- 
tions, viz. first, those the umbones of whose shells 
turn from lett tonight, and secondly, those whose 
umbones turn from might to left. M. Sander Rang, 
in his * Manuel,’ has adopted this division, to which 
I cannot subscribe, because it will not bear the 
test of observation. Two remarkable instances are 
now well known of regular bi-valves of the same 
species, in which one specimen may be regarded 
as being the reverse of the other; viz. Lucina 
Childreni, and an inequivalve Mytilus in the British 
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enna teeminae anememaaeaei 
other words, in one individual of the species the 
umbones will turn from left to mght, while in 
oe individual they wall turn from night tg 
eft.” 

Fiom these observations it may be inferred that 
the difficulty of determining the species 18 not in- 
consideyable. The Chama are almost exclusively 
confined to the hotter seas; some however vecu; 
in the Mediterranean. 
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2953.— Tnx GRYPHOID CHAMA 


(Chama Gryphoides) This as one of the Med). 
ferranean species: if 18 not uncommon in ¢o}- 
lections. 

The number of recent species 18 about thirty, 
The fosstl species are alieielniit * they occur in the 
supracietaceots groups, paiticularly in the sub. 
Apennine beds, and those of Bordeaux and Dax - 
in the cietaceous group, and also in that of the 
oolite. Mi. G. B Sowerby states that they are 
found in the London clay, the calcewre piossier 
the chalh, and gieen-sand , and M. Deshayes enu. 
meiates twenty species as occurring in the Phocene, 
Miocene, and Tocene (tertiary) periods,—of these 
four are living species as well as fossil. 

Fiom Chama we turin to the genus Diceras, if 
indeed it be distinet from Chama. 

Cuvier says Diceras differs from Chama in nothing 
essential, the cardinal tooth 1s indeed very thick, 
and the umbones (les spirales) of the valves project 
in such @ manner as to boar a resemblanee to two 
homs. Ita» on these points that Diceras is sepa- 
rated by Lamarck and others from Chama, while 
others, as M  Hruguére and M  Deshayes, merge 
Hoanto Chama The Jatter, in his edifion of La- 
maick (see note), says, “In comparing the young 
Dicerata with the Chama, there is no difference 
worthy of nofe, but at must be added that in plo- 
portion as the shells of the Diceias neicare in age, 
the characters of the hinge become more and moe 
exaggerated, yet without such an alteration ag 
renders tham entirely dissimilar to what they were 
in their youth. Jt may be said, then, that in reality 
the Dicerata are only Chame exaggerated in their 
volume, then thickness, the prominence of then um- 
bones, and the size of thea cardinal teeth.” 

There would not then be any inconvemence in 
uniting the two genera, forming for each of them a 
section, whieh would thus have less value than a 
genus established for each, 


2951 —Tur Ram’s-norn DickERAS 


(Diceras arietina), Ticeras arietinum, This spe- 
dies, and the few that are known, are all fossil, 
fiom the Juma beds (teuains Jorassiques), MM. 
Defiance enumerates five spectes, but M. Des- 
hayes, im his last edition of Lamaick, refers only 
two species (12) aretina and DD. sinistra) to the 
present genus or section; the forme: fiom Mont 
Saleve and the neighbourhood of St -Milvel, the 
latter from the upper oolite in the vicinity of the 
last-named place 


A very beautiful and interesting fom, con- 
stituting the genus Isocardia, next demands 
uftention. 


Linnewus considered this form as coming under 
his genus Chama, and M. de Blainville between 
Tiidacna and Trigonia. 

Although the shell is free, never being attached 
to rocks, we cannot help regaiding it as allied to 
Chama and Diceras, while at the same time it ap- 
proaches the Cardudw, or cockle tube. Brugumere 
ranged it with the Cardite, but, as M. Dcshayes 
observes, Isocardia differs from Cardita both in the 
stiucture of the shell and the mollusk. In Cardita 
the lobes of the mantle are separated throughout 
them Jength, and are without siphons. Jn Tsocardia 
the lobe» of the mantle are united posteuorly, and 
provided with two short siphons or onfices, which 
may be compated with those of Cardia In Tre 
dacna, as we have alicady observed, there ase 
two short cihated siphons, resembling those of 
Isocardia. 

Cuvier says, “* The Isocardiev have the shell free, 
regular, and convex, with umbones spirally convo- 
luted, and divergent. The mollusk does not differ 
fiom that of Chama, excepting that the foot 1s 
larger and oval, and that the anterior opening of 
the mantle begins to assume its ordinary extent. 
The Mediterranean presents us with one species, 
of considerable size, smooth, and rufous, Chama 
Cor, Linn.” 

The generic characters ‘are as follows :— 

The shell 1s sometimes covered by an epidermis, 
it 18 very convex in form, globular, heart-shaped, 
equivalve, but imequilateral ; the umbones are di- 
varicated, widely divergent, curved forwards and 
outwards, and slightly spiral; the hinge presents 
two flattened teeth: hgament external and forked ; 


Museum: and to come at once to the case before || muscular impressions distant ; the mollusk has the 


us, the same species of Chama 1s sometimes attached 
by the right, sometimes by the left valve; or in 


borders of the mantle fringed with fine tentacular 
papille ; posteriorly there are two very short siphons 


CocKLEs. ] 
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surrounded by papilie, one (the more central of the 
two) for respiration. 

The number of living species is very limited, M. 
Neshayes enumerating only eight as living and fossi! 
(Jast edit. of Lamarck). 

The recent species are found in the European 
seas, and those of India and Australia 


2055, 2956 —Tue Heart Isocarpra 


(Isocardia Cor). Chama Cor, Linn Referring 
to Fig 2955, A represents the animal as it appears 
between the partially opened valves, the two 
cihated siphons ate visible, the edges of the 
mantle, and a portion of the foot, B shows the 
animal in one of the valves, the large sharp-edged 
fvot, and the two muscula surfaces, are well seen , 
the mantle 15 cut awaytoa great extent Fig 2956 
shows the beautiful shell of Isocardia Cor with the 
valves closed. 

This species 1s a native of the Mediterranean and 
othe: seas of Ewope In the ‘Zool Journal,’ vol 
N. 339, will be found some observations on 
the present mollusk by the Rev James Bulwer, 
who studied the habits of the species from some 
specimens trawled up in deep water on the east 
coast of Lreland = These he put intoa vessel of sea- 
water for examination The shell opened, as at A, 
Fiy 2955, and the feelers or cilia of the anterior 
siphon (the respiratory siphon), the largest of the 
two, moved slowly as ifin search of food Having 
remained in this situation about ten minutes, wate: 
was ejected with considerable force fiom the 
posterior orifice, which had till then remuned 
motionless The expulsion of the wate: appeared 
to be effected by a sudden contraction of the 
muscles, because this was never done without the 
valves nearly closing at the same instant = Aflera 
few seconds the valves gradually returned to then 
open position, and remaimed quiescent as before, 
tll the water was again ejected with a jerk = This 
alternating process was repeated during the whole 


time his specimens were undet examination, but at | 


shorter intervals on receiving fresh sal ol sea 
water. The animal appeared to Mr Bulwer to be 
insensible both to sound and hgeht, its sense of 
feeling, on the contrary, appeared to be exquisitely 
susceptible, minute substances diopped into the 
oufice of the mantle instantly excited the animal, 
and acolumn of water, strongly thrown out, expelled 
them tiom the shell. With s0 much force was the 
water in some instances ejected, that if 10se above 
the surface of three inches of supe rincumbent fluid 
Its movements, ever, howwere interrupted neither 
by the presence o: absence of light, nor by noises 
however Jond. 

Leaving Isocardia within the pale of the Chamida, 
we pass to another and extensive group. 


Family CARDUDZ (COCKLE, MACIRA, &« ). 


Cuvier institutes a great section, 01, a8 he terms it, 
family, of the acephalous bi-valve mollusks, to which 
he gives the title of Les Cardiaccs, equivalent to 
the family Conchacea of M de Blainville | Of this 
section Cuvier gives the folowing general charac- 
teristics’ “In all the mantle 1s open anteriorly, but 
posteriorly it presents two siphons or orifices, one 
for respnation, the othe for the egesta. These form 
tubes sometimes distinct, sometimes umted into a 
single masa. There 18 always a transverse adductor 
muscle at each extremity of the shell, and a foot 
which generally serves for the purpose of locomo 
tion It may be Jad down as a tule, that the 
species with elongated siphons live buried in the 
mud or sand = Tins condition of organization may 
be recognised on the shell, by the more or Jess 
developed contour which the impression of attach- 
ment of the borders of the mantle describes, before 
uniting with the impression of the posterior 
tlansverse muscle.” The Conchacea of De Blainville 
are equivalent to the order Phyllopoda of Mi Grey, 
which he divides into the families Veneride, Cyre- 
nidee, and Cardide. 

Ot these famihes, instituted by Mr Grey, referring 
them as subfamilies to the Carduda, or Conchacea, 
we shall select a few prominent examples 

The first genus to be noticed 18 Cardium, of which 
the well known cockle (Cardium edule), la Coque 
or Sourdon of the French, 1s known to all. ‘The 
eockles, like many other bi-valves, have an equivalve 
shel], subglobular and cordiform, with umbones 
convoluted towards the hinge; the hinge 1s formed 
by four teeth in each valve, two cardinal and 
abhaae, two lateral and distant, the valves have 
radiated mbs and toothed borders. 

The animal 18 furmshed with a very large cylin- 
dneal foot, bent elbow-like about the middle, 
directed forwards, and terminating subconically , 
the lobes of the mantle, bordered inferiorly by ten- 
tacular papille, are united posteriorly with two very 
short siphons or mere apertures, ciliated around the 
margin; mouth transverse with smail at penee 
These shells are very widely distributed, the seas of 
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almost every warm and temperate climate abound 
with them, and one species at Jeast (Cardium ra- 
diatum), brought home by Captain Parry, 1s a native 
of the Polar Ocean. In the Proceeds Zool Soc’ 
1833, will be found descriptions of fourteen new 
species, by Mr W. B. sala and of one by Mr 
Brodeup , they were brought home by Mi Cuming 
from the western coast of South America and the 
islands of the South Pacific Ocean, 

The cockle tnbe generally live on sandy shores, 
at a depth varying from the surtace to thiuteen 
fathoms They bore into the sani bv means of 
their powerful toot, which enables them also to lcap 
with considerable vigour. Many specics atta to a 
considerable size 

Fig 2057 shows the characters of the valves and 
hinge of Cardium elongatum 

Trom the genus Cardium may be separated intoa 
subgenus, under the name of Temieardium, such 
species as have the valves compresscd fiom: belore 
backwards, and strongly keeled down the middle 
It would be strange, says Cuvier, if the animal did 
not present some modification in accondapee with 
this singular configuration, M Ring coroborites 
Cuviers observation, from the exaamimation of living 
individuals of Cardinm (Hemicardium) @ ardissa 
M Deshayes, however, considers that the torm can 
only be admitted as a section 

big 2958 1¢ presents the Cardium (Hemeardium) 
Cardissa, of the natural size, a spotted vanity 

OL the hving species of the Cardium about fifty 
are known, and between thity and forty of tossil 
species , the latter occur in must of the fosstlifecrous 
strata, from the cretaceous fo the giauwache group, 
and appear to be most abundant in the cra, the 
London clay, the gicensand, and the contempora 
ncous beds 

We neat turn to the genus Capsa. In this genus 
the shells transverse, cytuivalve, inequilater ul, and 
not gaping, the cardinal tecth diverge from a point 
close to the umbo , 1n one valve there are no later il 
teeth, in the other one distinct cardinal tooth, and 
two distant, very obsolete, lateral ones, hyament 
external, a large sinus in the pallial impressions 

The animal has the mantle conndaably open at 
its marginal border for the passige of a very com 
pressed and large toot, the siphons are separated 
and of considuable length, with tentacular papilla 
at then ormhces 

The shells of this genus are natives of the warm 
and temperate seas, they le burned at a small 
depth in the sandy mud, with the posterior part 
upwards to facuitate the influx of water for respra- 
tion Lhe depth at which they ae found varies 
trom five to twelve fathoms from the surface of the 
water. 


9959 —Tur Brazinian Capsa 


(Capsa Brasillensis) Of the genus Cipsa M 
Deshayes only records two species, viz the Brazilian 
Capsa and the Capsa laevigata, and he considers 
that the genus should be suppressed and referred to 
Donax Inthe’ Procecds Zool Soc 1832 aspectes 
from Pow and Ceontial Amecuca is described by Vr 
G B Sowerby, under the title of Capsa altior The 
inside of the valve of Capsa Brasilensis shows thie 
two muscular impressions, and the form of — the 
autos impressions, as Well as the characters of the 
unge 

With respect to the genus, Donax, these shells 
have the hinge neaily asin Cardium, but than shell 
is of a different form, being tuangular, with the 
obtuse point at the umbones of the valves and the base 
ot the tangle at their magin, the shortest side is 
that which presents the hgament, viz, the panel 
part of the shell, a curcumstance rare among bivalves, 
which have in general the postcrio: part of the shell 
the longest It may, however, be repeated that 
many cal! the portion of the shell which has the 
ligament the antenor, and the part which presents 
the lunule the posterior, of the shell, reversing the 
valves entirely and accordingly Mr G 3B. Sowerby 
says, ‘‘ Lamaick is atissue with himself when he 
calls the hgament posterio: in Donax , for the sake 
of consistency we must continue fo call the side on 
which the hgamcent 18 placed, as well as the sinus on 
the muscular impression on the mantic, whether it 
be the shorter or longer, the anterior side We me 
aware that Cuvier has pointed out the impropriety 
of this; but the term antcno: 1s generally adopted 
for the side (end) which bears the ligament, and the 
posterior for the opposite side (end) ” 

M Weshayes, in his edition of Lamarck, well 
observes that the terms antcno: and posterior, as 
used by that zoologist, are badly applicd, and that 
if must not be concluded, as sume have done, that 
the Donaces and Tellinw have the ligament on 
the antenor side. Adanson, he remarks, has doubt 
less assisted in confirming the emo: that the former 
have the hgament placed on the antenor side, for, 
probably through inadvertence, in representing the 
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the short end, which bears the ligament, and the 
siphon from the long end of the shell, thus rev ersing 
the ammal inthe valves. The tact 1s that in Donax, 
as in the rest of the Conchilera, the anterior: and 
posterio: part of the shell, and the Jett and mght 
valves, may be determined by placing the sill on 
edge, wath the ligament postenorly , this will make 
the Jong acute cnd in Donax the antenor (whereas 
in most the lunulu or anterion end is the shortest), 
and the end whence the siphons are protruded, vis. 
the posterior, the shortest 

In general the Donices ae small shells prettily 
strated, the umbones are but little prominent, and 
neatly vertical, the foot is compressed and angular, 
and there are two siphons, Capable of being retracted 
into a sinus of the mantle 

The genus is widely catcended, species exusting in 
all seas Several are natives of the } uopean 
couts  Phoy he burned in sand and sandy mud, 
With the posterior, or (in them = the short end of the 
shell uppermost, for facilitating the cotrance of 
water throush the respuatory siphon 

Fig 29600 represents the hinge and inside of the 
vilves of Donax Scortum The fossil species ot 
this genus ae not very numerous, They are said 
to occur principally in blue mails in the South of 
Fiancee, and inthe volitie eres 

Lhe genus Gratelupia on the contrary, occurs 
only in a fossil state Two species are recorded, 
one, the Gratelupia donaciformis, from the manne 
tertiary beds of Mcugnac, the other, G@ Moulinsn, 
fiom Claboimne, Alabama (Ametica), in tertiary 
strata of fhe same penod, according to Mt Lea, as 
the Rondon clay and the culcaue grossier of Pais 

Figs 2961 and 2362 represent the Gratelupia 
Moulinsu, and convey a cleat idea of the characters 
of the genus 

Our next genus for mspection 1s Tellina, which in 
some respects agrees with Donax The shell 1s 
elongated and compressed, regular and sometimes 
shithtly inequilateral the anterior side is sometimes, 
but not always, longer than the postenor, which 
latter as often angular with a flexnous and regular 
bend at its lower border, the umbones are sinall, 
the hinge picsents thrice cardinal teeth, and two 
literul ones which are often distant, with a hollow 
at thei base in cach valve 

In the mollusk the tubes are very much elongated 
and separatcd, and capable of being withdrawn into 
a fold of the mantle 

The genus Lellina is widely spread, but 1s most 
abundant in the warmer seas Pike the Donaces, 
these shells bury themselves in the mud, and in beds 
vf sand, offen at the depth of sixteen or seventeen 
fathoms The species are very numeious, upwaids 
of saty bang described 

Pig 2063 1cprescnts the Tellina rostrata, which 
miy be regarded as a fan example of the genus. 

Fiom the genus Tolima M  Lamaich separated 
such species as are rather rounded or oblong in 
contour, the valves presenting no decided fle xuous 
bend, the hinge hiving two divergent cardinal tecth, 
and two distant latcral ones, of which the antenor 
is but hittle distant from the umbo. Yor these 
especies he founded the genus Tellimides 

This genus i admitted by Mr G B. Sowerby, 
but not by MM Rany, De Blainville, or Deshaycs. 
It may be retained, however, if only tor the sake of 
CONVENTENC( Mr Sowerby observes that the 
number of shells which may be ranged under it 19 
rather considerable, although Lamarck has only 
mentioned one. The species referable to Tallimdes 
inhabit the same sea and display the same bunow 
ing habits as those of lellina 

lig 2964 epresents the inside of one of the valves 
of Tellimides 

Of these two genera, granting this rank to Telll- 
nides, there are not many fossil species — Deshayes, 
in his Jast edition of Lamarck, gives only sixteen, 
though previously in his table he had enumerated 
fifty-tour Four fossil species are to be added, 
which were collected by Mr James Burton from 
the western bordeis of the Red Sea. 

Another genus founded by Lamarck 1s Amphi- 
desma, which M = Deshayes remarks is not very 
natural, but may be retained tulit has undergone 
the necessary scrutiny and reform. 

The shel) 1s suboval, of little thickness, inequila- 
teral, sometimes a little gaping the hinge presents 
one o. two cardinal teeth, and sometimes lateral 
teeth Ligament double, one portion external, the 
other internal. 

‘Thc genus 1s widely spread, oceurting in the 
European seas (English Channel, Mediterranean, 
&c ), those of South America, New Holland, &c. 
They are found in sands and mud, sometimes as 
deep from the surface as forty fathoms = Lamaick 
enumerates sixteen species, to these must be 
added twelve new ones descubed by Mr Sowerby 
in the ‘ Proceeds. Zool Soc * for 1832, from specimens 
bronght by Mr. Cuming from the western coast ot 
South America, and the islands in the South Pacihe 





animal of Donax, he raakes the foot protrude fiom |i Ocean. 
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2065.—THk VARIRGATED AMPHIDESMA 


(Amphidesma variegatum). The species described 
by Lamarck is a native of the coast of Brazil. 

With respect to the fossil species, five are re- 
corded by Phillips in the oolite group. Dr. Fitton 
describes and figures one as doubtful, from the 
green-sand; and Mr. Lyell records another found 
at Caltagirone. 

chat allied to Amphidesma 18 the genus Cu- 
mingia, founded by Mr. G, B. Sowerby, and which 
he says is remarkable for the dissimilarity of the 
hinge of the two valves, one having a strong lateral 
tooth on each valve, the other being almost desti- 
tute of lateral teeth. « Having,” says Mr. Sowerby, 
“ only met with a single West Indian species, I dyl 
not venture to consider this genus established, until 
Mr. Cuming showed me several species in his rich 
collection of South Amencan and Pacific shells, one 
of which is sufficiently large to show the characters 
distinetly.'  (* Zool, Proceeds.’ 1838, p. Sy 

To this West Indian species must be added four 
species described in the above * Proceeds,’ 1833, of 
.which one is the Cumingia mutica. 


2906.—--THe EARLESS CUMINGIA 


(Cumingia mutica). Mr. Sowerby says that the 
ligament of the hinge is internal in this genus, and 
affixed fo a somewhat ear-hke pit or depression 
(ligamento interno, foveolw —subcochleariformi 
affixo). The present species he describes as having 
an oval shell, very minutely decussated, rounded 
anteriorly, posteriorly rather acute. {[t was ob- 
tained at the following places: Conception, in seven 
fathoms, on sand and mud; at Iquiqui, in nine fa- 
thoms, on gravel and mud; at Payta, in hard clay 
at Jow water; and at Muerte. 

The other three species are C. lamellosa, from 
Payta and Panama, C. coarctata, from the Bay of 
Caracas; and C. triygonularis, from St. Elena. No 
fosml species as yet known, sd 

We now turn to the genus Mactra; the distribu- 
tion of which ts very extensive, ranging through 
the seas of Europe, the East and West Indies, Alr:- 
ca, Noth America, &c. 

The shell is transverse, inequilateral, subtrigonal, 
sometimes a little gaping at the sides; the umbones 
are protuberant ; the hinge has one cardinal tooth 
in the form of the letter V, the point being nearest 
the umbo, and the branches diverging from 1t ; close 
to this is a very sharp thin tooth. Lateral teeth, two 
on each eide in one valve, one on each side in the 
other. 

The mollusk is rather thick and oval; the bor- 
ders of the mantle are simple, with two siphons, 
but little elongated, and united. The foot is very 
long and angular. 

The genus Mactra contains a very extensive se- 
ries of species ; some of singular form, others re- 
markable for beauty; they mostly live on sandy 
mud and sands, at depths varying from the surface 
of the sea to ten or twelve fathoms. The living 
species are about thirty in number. 

M. de Blainville divides them into the following 
subgeneric groups :— 

1, Species whose cardinal teeth become nearly 
obliterated, in consequence of the enlargement of 
the jigamental depression. Example: Mactra gi- 
gantea, 

2. Species all of whose teeth are very large, 
lamellar, and not striated. Example: Mactra stul- 
torum. 

3. Thick and solid species without an epidermis ; 
the lateral teeth finely striated ; the mantle pierced 
with two openings, but almost without siphons. 
Example : Mactra trigonella. 

4. Very thick, solid species, striated longitudi- 
nally ; cardinal teeth none, or next to none; lateral 
teeth very thick, approximated, raised ; an external 
ligament besides the internal one. Example: Mac- 
tra crassa. 





2967.—THe Brazirtan MActRA 


(Mactra Brasiliana), This species from South 
Ameciica may serve to represent the genus; it is 
not rich in fossil species, which Mr, G. B. Sowerby 
saya are only to be found in tertiary beds, unless 
some very singular fossils found in the secondary 
strata, particularly the oolite, be truly referable to 
this genus; of this, however, we cannot be certain, 
because we know not their hinges. They will be 
found represented in Sowerby’s * Mineral Concho- 


logy.’ ® 

The genus Crassatella now presenjs itself. In 
this genus the shell 1s equivalve, transverse, and 
inequilatera]l. In one valve there are two strong 
cuneiform, rugose, cardinal teethy sometimes per- 
pendicularly grooved ; in the other there is only one. 

The ligament is internal, and attached to a convex 
space placed on the anterior side of the hinge ; the 
pit, however, is divided into two portions, and that 
part of the ligament attached to the outer portion 
ist visible externally when the valves are closed. 
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| The musculer impressions are very distinct ; pallial 
impressions simple, not sinuous. 
The species are found on the coasts of central and 
South America, and in the seas of Australia. 





2968.—THE Common CRaAsSATELLA 


(Crassatella Kingicola). We select this species as 
& representative of the genus, which contains ten 
or twelve recorded species, including two described 


| by Mr. G. B. Sowerby 1n the‘ Proceeds. Zoo). Soc.’ 


1832, p. 56, both trom the shores of America, 
where they were dredged up from sandy mud in 
eleven fathoms of water. 

Fossil species occur in the calcaire grossier of 
Paris, in the London clay, and, according to M. 
Detrance, also in the lower chalk—but with respect 
to these some doubt exists. 

The following genera, more or Jess immediately 
allied to the genus Venus, constitute a subfamily or 
section of the Cardiidmw, in part the Veneridg or 
Venerinw of some writers, Mr. Gray, who recog- 
nises a family per se in the Venerida, places as the 
first in his order Phyllopoda, to which succeeds the 
family Cyrenidw, and next the family Cardiides; 
thus establishing three families out of the Cardiacés 
of Cuvier, or the Conchacea of De Blainville. The 
latter divides his Conchacea into the following sec- 
tions :— 

I. Regular Conchacea with the Jateral teeth dis- 
tant. Genera Cardium, with ifs subdivisions ; 
Donax, and Tellina, with its subdivisions; Cyclas, 
with its subdivisions ; Cyprina, and Mactra, with its 
subdivisions ; and Erycina,. 

2. Regular Conchacea without lateral distinct 
teeth. Genera Crassatella and Venus. 

3. Trregular Conchacea. 

Genera Venerupis, with its subdivisions ; Corallio- 
phaga, Clotha, Corbula, with sts subdivisions ; 
Sphana, and Ungulina. 

As, however, it is not our plan to enter minutely 
into the arrangements of various writers, we shall at 
once proceed to the genera of which our pictorial 
specimens are representatives. 

And first the genus Cyrena :—Cuvier places the 
genus Cyrena (and also Cyprina) as closely related 
to Cyclas, The Cyrene, he observes, are natives 
of rivers, as are also the Cyclades; the shell is thick, 
somewhat triangular, and oblique, and covered with 
an epidermis: it is distinguished from Cyclas by 
having three cardinal teeth, instead of two. The 
mollusk, which differs little from that of Cyclas, has 
the two lobes of the mantle umted at their postenor 
third, and proveneed by two retractile siphons se- 
parated to the base. 


2969.—Tnz Dusxy CyRENA 


(Cyrena fuscata). This species is described by La- 
marck as a native of the rivers of China and those 
of the Levant. It is of a brownish green colour, with 
numerous transverse subimbricate furrows. The um- 
bones and the inside of the valves are violet coloured ; 
the lateral teeth are much elongated transversely, 
and denticulated. 

M. Deshayes, in his last edition of Lamarck, enu- 
merates fifteen recent and twelve fossil species. 

With respect to the genus Cyprina, it is closely 
allied to Venus. The hinge has three unequal 
teeth, approximated at the base, subdivaricate 
kbove ; a lateral tooth distinct from the hinge, but 
sometimes obsolete. 

M. Deshayes remarks that Cyprina may be dis- 
tinguished from Venus by the jullawing points :-— 
The mollusk of Cyprina has the two lobes of the 
mantle umted postenorly, and they terminate on 
that side in two very short siphons, or rather in two 
perforations resembling those in Cardia. These si- 
phons are too short to require a retractor muscle, 
and for this reason the impression of the mantle 1s 
always simple in true Cyprine. In the Veneres the 
animal furnished with longer siphons is provided 
with a retractor muscle which produces a more or 
less deep inflection of the pallial mark. Moreover, 
on all the Cypring there ought to be a posterior 
lateral tooth on the border below the termination of 
the hgament. The species are found in sandy mud, 
at the mouths of rivers. 


2970.—T' nr Common Cyrrina 


(Cyprina vulgaris). This species synonymous 
with or a mere variety of the Cypmna Islandica, 1s 
found at the mouths of rivers inthe Northern Ocean. 
It is cordate in shape, transversely striated, and co- 
vered with an epidermis. It occurs also in a fossil 
state. The number of recent species, according to 
M. Deshayes, is two; of fossil seven; but three 
species are recorded by Dr. Fitton below the chalk, 
which have to be added. 

We now turn to the genus Cytherea, which is a 

ere subgenus of Venus: the hinge presents four 
cardinal teeth in one valve, of which three are di- 
vergent and one isolated; and three cardinal teeth 
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in the other valve. In Venua there are only three 
teeth in each valve. 

Lamarck states that in Cytherea there are oon. 
etantly four teeth in the hinge, and that the fourth 
tooth is very oblique, and always set in that part of 
the border which comprises the lunule. In many s 
cies this tooth is indeed constant, but in more than 
twelve living and fossil species, which M. Deshayes 
carefully examined, he traced a gradual diminution 
in this tooth, till at length it became merely rudj- 
mentary ; and he adds, that having in this rudimen. 
tary stage escaped the notice of M. Lamarck, the 
latter placed many species belonging to his Cythe- 
rea in the genus Venus. Where, then, asks M. 
Deshayes, is the division line to be drawn, and what 
reasonable ground exists for the separation of the 
two genera? The same question may be asked re. 
specting half of the genera in every department of 
zoology ; seldom are they founded on philosophical 
principles, and seldom have they the same relative 
value. 

Of the genus Cytherea, M. Deshayes in his Ta- 
bles enumerates eighty-five living species and fifty. 
nine fossil; but in his last edition of Lamarck he 
reduces the number of living species to seventy- 
eight, and of fossil species to nine. To the latter 
are to be added six species described by Mr. Lea 
from the tertiary beds of Alabama, and six from 
beds below the chalk, enumerated by Dr. Fitton, 


2971, 2972.—Tux Sringp CyTHEREA 


(Cytherea Dione). Venus Dione, Linneus. This 
beautiful shell from the seas of America is re. 
markable for the row of spines on the posterior 
borders of each valve; in some individuals they are 
long and distant, in others close set and short. The 
valves are transversely furrowed with elevated fa. 
mellw#. In colour these species differ considerably ; 
some species are roseate, others vinous, others more 
or less tinged with purple. 


2973.—Tue Wuire CyTHerea 


(Cytherea meretriz). In this species the valves are 
smooth and white, with the posterior margin tinged 
with purple ; the umbones are spotted with brown; 
some varieties are more or less marked with chest- 
nut 

Of the genus with three cardinal teeth in each 
valve, to which the term Venus is mostly restricted, 
we may adduce the following example :— 


2974, 2975.—Tue CaNcettatEep VENUS 


( Venus cancellata). We figure two varieties of this 
shell, which is girt with elevated transverse belts. 
The colour is white, spotted with bay or brown; 
the lunule cordate. It is a native of the seas of 
America. 

The species of Venus are very numerous, and, 
though occurring in most seas, are chiefly natives 
of the warmer latitudes, and are menerally to be 
found at a moderate distance from the shore. 

From the genus Venus has been separated a group 
to which the term Pallastra has been applied ; the 
genus thus named reposes, says M. Deshayes, on 
characters of minor importance than Cytherea. The 
shell is delicate, with three narrow and approximated 
teeth on the hinge of each valve; but there is no 
Li line of division to separate Pallastra from 

enus. 


2976.—Tux Parrern-suor Venus 


(Venus [Pallastra] textile). This beautiful shell, 
reminding us of some zigzag patterns, the produce of 
the loom, is a native of the Malabar coast: the 
shell is ovate, smooth, and of a pale yellow with 
purplish scribbled or zigzag lines. 


2977.—Tusz Common Venus 


(Venus vulgaris). Pallastra vulgaris. It 1s very 
probable that this species really belongs to the 
genus Venerupis. 

A distinct genus which we may just notice is 
Lucina of Bruguiére ; in which the shell is suborbi- 
cular, with small Brey oblique umbones and two 
divergent cardinal teeth (one bifid), which are 
variable, and disappear with age. There are two 
lateral teeth. 

The number of recent species is about twenty ; 
but of fossil species about sixty-five are enumerated ; 


some occurring in strata below the chalk, others in 
tertiary formations. 


With respect to the followin 
no means clear that they all belong to the present 
family. Most of the species are borers by habit, 
piercing stones and masses of coral, in which they 
reside. They constitute the family Lithophages 
(Lithophagide) of Lamarck. 

The first genus to be noticed is Venerupis (or 
Venerirupis), the shell of which is described by M. 
nang Pea at atin Al parr a little rege 
gated, and gapin eriorly; the anterior side 1s 
shorter than the Spesterior. which lattar in eonenalle 


enera, we are by 


SaxicaVA. |} 
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more or less truncated. The hinge presents two 
siender teeth in one valve, and three in the other. 

The mantle of the mollusk forms two rather long 
posterior siphons with radiated orifices. 

The molluske which compose this genus are litho- 

hagous, and excavate galleries in stones and 
madrepores ; these galleries are more or less pro- 

ortioned to the size and form of the shells, and in 
these they live: they are without an epidermis, and 
their colour is generally of a dirty white. 

Mr. G. B. Sowerby, who is disinclined to admit 
of any marked distinction between Venus (or the 
subgenus Pallastra) and Venerupis, anys, ‘* It is well 
known that Venus perforans of Montfort (Venerupis 

eforans, Lam.), and sonte of its congeners, live in 
cavities perforated in chalk and limestone rocks ; 
and that Venus Pallastra, and V. decussata, and 
several other species that resemble them in form 
and appearance, are found buried in the sand : an 
apparently well marked difference therefore exists 
in the habits of their respective animals. 

We think, however. that we have evidence to 

rove that there exists in reality very little dif- 
ference, and that the cavities in which Lamarck’s 
Venerupes live are rather the natural consequence 
of the action of the sea-water, in conjunction with 
some of the excretions of the animal upon the chalk 
or limestone, than of any power of the animals 
themselves to pierce independently of such action ; 
go that the difference is really only in the nature 
of the shore on which the very young shells are 
accidentally deposited, those which are thrown upon 
asandy bottom burying themselves in the sand, and 
such as are deposited upon limestone or chalk pro- 
ducing a cavity in which they live.” Mr. Sowerby 
then proposes to unite under one genus the Vene- 
rupes of Lamarck, and several species of Venus, as 
V. textile, V. Pallastra, &c. ; for which genus he 
proposes the name of Pullastra, rejecting altogether 
that of Venerupis. We have already adverted to 
two species of Venus, which are assigned to Pallas- 
ira, and noticed the views of Deshayes respecting 
the genus. 

MM. de Blainville and Rang restrict the genus 
Venerupis to the rock-boring species. 

Its range is very extensive ; many species occur 
on the shores of Europe and in the South Seas. 


2978.— Tne Borine Rocx-Venus 


(Venerupis perforans). This species is found on 
the coast of England and the adjacent continent. 
It is subject to some vanety. @ represents the shell 
from a figure by Montagu ; 4, the shell from nature. 
About eight species are known living and six 
fossil, 

We now turn to Petricola, into which Mr. G. B. 
Sowerby merges the genus Ruppellaria. 

Though Mr. Sowerby is inclined to bring the 
yenus Petiicola close to the Pholadarise, yet it must 
be confessed that the animals differ but little fiom 
those of Venerupes, to which they approximate also 
in the form of the shells; indeed M. Deshayes 
remarks that hereafter we shall probably be obliged 
to unite Petricola and Venerupis, which in reality 
exhibit but trifling disfinctions; and this reseim- 
blance exists not only in the shells, but also in the 
inhabiting mollusks. 

Mr. Garner, in his anatomical classification of 

the Lamellibranchiata, makes no mention of Pe- 
tricela, which he probably regards as identical 
with Venerupis, to which he devotes a considerable 
Bpace, : 
"The Petricole are widely spread, and are rather 
Numerous on the coast of the warmer regions of 
America: they live in cavities of the rock formed 
by their own agency, and which are adapted to the 
shape of the shell itself, proving that in the werk 
of boring the rock there is no rotatory motion. 

The species vary considerably in the degree to 
Which the shell is lengthened posteriorly. Figs. 2979 
and 2980, Petricola pholadiformis; Fig. 298), 
Petricola dactylus ; Fig. 2082, Petricola ochroleuca ; 
Fig. 2983, Petricola rupestris ; Fig. 2984, Petricola 
subzlobosa. 

Eleven recent species of this genus are recorded 
by Lamarck and Deshayes, to which must be added 
ten new species, from the western coast of South 
America and the islands of the South Pacific, de- 
scribed by Mr. G. B. Sowerby, in the ‘ Proceeds. 
Zool. Soc.’ 1839, pp. 46, 47. Many were found in 
hardened clay and. mud at low-water, some in stones, 
and one in mother-of-pearl shells. 

Several fossil species are recorded, some from 
strata below the chalk, others in tertiary deposits. 

M. de Blainville took from the genus Cypricardia 
of Lamarck some species which he regarded as 
approximating to Venus, and formed them into 
& genus, to which he gave the name of Corallio- 


phaga. 

The shell is oval, elongated, and finely radiated 
from the summit to the base ; the form is cylin- 
drical and equivalve. The hinge presents two 
mal} cardinal teeth, one of which is slighty bifid, 
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in front of a sort of Jamellar tooth, under a weak 


external ligament. 
posteriorly. 

The mollusk is not known, but most probably has 
elongated siphons. 


Pallial impression flexuous 


2985.—-Tus Carpire ConALLioPnaGa 


(Coralliophaga carditoidea), Cypricardia corallio- 
phaga, Lamarck ; Cardita coralliophaga, Brug. ; 
Chama coralliophaga, Gmel. 

This species is found often in abundance in 
the masses of madrepore and other corals at St. 
Domingo and the Antilles. We may here observe 
that M. Deshayes refers these shells to the genus 
Craasina. 

The next genus, Clotho, exists only in a fossil 
state, no recent living species being known. 

The shell is oval, equivalve, and Jongitudinally 
striated ; the hinge presents a bifid tooth curved 
back into a hook-like form, rather longer in one 
valve than the other, 


2986. —Favusas’s Crotio 


(Clotho Fauasti). This species, the only one re- 
corded, was detected by Faujas in the fossil shells 
of certain species of Cypricardia, which were found 
imbedded in the stone which, when alive, they had 
eroded. The upper figures represent the shell of 
the natural size; the lower figures (a) represent it 
magnified. 

We may now advert to the genus Ungulina, first 
established by Daudin, and adopted by Lamarck. 

The animal is unknown. The shellis described 
by M. Rang as longitudinal, or transverse, irregular, 
not gaping, equivalve, subequilateral ; the umbones 
tolerably aeretna and croded. The hinge pre- 
sents a cardinal tooth in each valve, short and sub- 
bifid, and an oblong marginal furrow or depression 
divided into two parts by a contraction : the ligza- 
ment is snbinternal, and inserts itself in these fur- 
rows. ‘The muscular impressions are elongated ; the 
pallial mark is simple, not flexuous. 


90987 .—THue Transverse Unauraina 


(Ungulina transverea). M. Deshayes, in his re- 
maiks on the present genus, considers it to be nearly 
allied to Lucina, and states that the ligament of the 
hinge is not internal, but really external ; and, more- 
over, that the two species described by Lamarck are 
mere varieties of one. 

The Transverse Ungulina is stated in the Jast 


edition of Lamarck to be a native of the seas of 


Senegal ; and we Jearn that Mr. G. B. Sowerby has 
received specimens from Senegal, and has good 
reason to believe the shells to be marine. 

From observations recently made by M. Rang, 
there is reason to beheve the ungulina to be rock- 
boring in its habits. This is inferred from certain 
fossil shells belonging to the genus found in the 
environs of Bordeaux. 

The right hand figure below represents the cha- 
racters of the hinge enlarged. 

We now come tu the genus Saxicava. 

This genus is placed by M. de Blainville and M, 
Rang among the Myade (the Pylorideans of the 
former), and they are very probably correct in their 
views M. de Blainville indeed observes that Saxi- 
cava differs but httle from Glycimeris, Lam. 

Mr. G. B. Sowerby, who adopts the genus Saxi- 
cava, refers to it various shells, which in conformity 
with the views of different naturalists, have been 
placed in six separate genera, nor has he done this 
without the most patient and mgorous serntiny. 

In the first place, he says, if is beyond dispute, 
that the Solen minutus of Chemnitz and Montagu, 
the Hiatella arctica of Daudin, the Cardita arctica of 
Bruguiére, and the Byssomya of Cuvier are one and 
the same species ; and secondly, the Pholeobius of 
Leach includes, as distinct species of the same 
genus, the Solen minutus of Montagu and the My- 
tilus rugosus of Linngus. 

Here then are six generie titles, Solen, Hiatella, 
Cardita, Byssomya, Pholeobius, and Mytilus, under 
which have been desenbed shells which he regards 
as Saxicave. 

Now, says Mr. Sowerby, the Solen minutus of 
Montagu “is the Hiatella arctica of Lamarck and 
Turton, and the Mytilus rugosus, Linn., isthe Saxi- 
cava rugosa of the same authors. Thus all the six 
genera are reduced to one by Dr. Leach, whose 
authority is indisputably very great in such matters. 
We do not however (continues Mr. Sowerby ) pro- 
pose to our readers to take it as conclusive, but will 
state that we possess, as Dr. Leach did, a series of 
specimens, the young ones of which are more regu- 
lar in shape and more strongly spinous than the 
older, and are to all intents and purposes Hiatella 
arctica or Solen minutus ; while the older specimens, 
losing the strongly marked double row of spiner, 
though always retaining indications of them, and 
assuming @ much less regular form, become cha- 
racteristic specimens of Saxicava rugosa. The 
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hinge-teeth of the younger specimens may be 
advanced as an argument against the identity of 
these shells ; it is however well known that in many 
shells, particularly those that are irregular, the 
teeth become obsolete with age: and thus if the 
hinge-teeth, the general form of the shells, or the 
double row of spines cannot be depended upon as 
generic distinctions, the Lamarckian genera Hia- 
tella and Saxicava, and Lamarck's Solen minutus, 
merge into one.” “It is,” he adds, “ sufficient to 
observe, that in all irregular shells which are found 
either attached to or imbedded in rocks, corals, roote 
of sea-weeds, &c., the general form cannot be taken 
as a character, and we believe the Mytilus precisus, 
and several of the Saxicavee deseribed by Lamarck 
and Turton, to be mere variations of Saxicava 
rugosa, than which there is no shell, perhaps, more 
subject to variety of form.” (‘ Genera,’ No. xxv.) 
Mr. Sowerby illustrates his views by the figures of 
Saxicava rugosa in different stages of existence. 





2988.—Tuer Rucose SAXICAVA 


(Saricara rugosa). A, the young shell, with its 
double row of spines ; B, the inside of the valves, 
showing the teeth; ©, C, full-grown specimens, 
showing the difference in the figure of the valves ; 
1, the inside of the valves, showing the muscular 
a lege 
he views of M. Deshayes coincide very near! 

with those of Mr. G. B. Sowerby. When, says M. 
Deshayes, “ we examine the shells of Byssumya, and 
compare them with those of Saxicava, we find no dif- 
ference between them ; whilstin the animals a much 
greater discrepancy exists, because the Byssomymm 
Needle and carry behind a rudimentary foot a 

yess, like that of the Mytili. The mantle is 
closed for a good part of its length, and is prolonged 
backwards into two siphons, joined together to the 
summit. If we appreciate these differences at their 
just value, we may easily perceive that they are not 
of such great importance as they may appear to be, 
for a byssus affords the means of living on one and 
the same spot, no less than it secures the faculty 
of penetrating stones ; we must therefore consider 
the character of the byssus in the Byssomym as of 
little value, for the greater number of zovlogists 
have united this genus to the Saxicave.” With 
respect to Solen minutus and Tliatella arctica, he adds, 
they are the same: and that the species belongs te 
the byssiferous Saxicavw, as he has proved by ar. 
examination of the animal. 

M. Rang thus details the generic characters vu, 

Saxicava, as presented by S. rugosa :— 

The shell is thick, solid, and covered with an 
epidermis ; if is of an clongated form, rounded in 
front, more or Jess truncated posteriorly, gaping, 
and irregular. ©The umbones are not very distinet ; 
the hinge is without teeth, or presents two separated 
tuberosities more or less developed ; the ligament ig 
external. The n.iscular impressions are rounded, 
and united by a small straiyght pallial mark, which 
is very narrow, and runs along the middle of the valve. 

The mollusk has the mantle closed, with an an. 
terior orifice for the passage of an elongated delicate 
pointed foot, and with two posterior siphons united 
together, forming a double tube. 

The range of the Saxicave is very extensive ; 
the¥ are found in the Noithern Ocean, the Buitish 
seas, the Mediterranean, the seas along the warmer 
pats of America, the South seas, &. Sume are 
found inthe miferstices between agglutinated oysters, 
and in the fissures of 1ochs or corals ; ofhers bore 
tinder the roots of sea-weeds, or pertorate chalk, 
limestone, and hardened clay; and Mr. Sowerby 
states that those which themselves perforate the 
hollows in which they live have a more regular 
form than the others, 

The species of this genus, as may be supposed 
from the variations {o which they are subject (and 
which have already led to no little confusion), are 
not easily to be distinguished from each other. 

The species however are not numerous; M. Des- 
hayes gives the number of recent species as five, 
to which must be added three described by Mr. G. 
B. Sowerby in the * Proceeds. Zool. Soc,’ 1834, p. 
88. They were collected by Mr. Cuming, and were 
respectively found in masses of coral, in sandy mud, 
and the clefts of rocks. About twelve fossil species 
are known. 


2989.—Tre Nortuern Saxicava ‘ 


(Sazicava Pholadis). Mytilus Pholadis. Miill. ; 
Mya byssifera, Fabr. ; Byssomya Pholadis, Cuv. 

As we have already said, Mr. G. B. Sowerby refers 
Cuvier’s Byssomya, to Saxicava, 

This species dr it be distinct from S. rugosa) 
inhabits the northern seas, living in the fissures of 
rocks, and attached by its byssus : sometimes how- 
ever it lodges in stones or buries itself in the sandy 
mud at the roots of sea-weeds; in the Jatter in- 
ce according to Fabricius, the byssus becomes 
los 
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2094.—Compressed Lutricola. 





8990,—Shell of Beaked Pandora. 





2991,—Mollusk of eaked Pandora. 





‘§.—Mediterranean Sanguinvlaria. 
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We now come to a great section of the Conchifera, 
called by Cuvier Les Enfermés, which he thus cha- 
racterizes :—The species have all the mantle open 
at its anterior part, or towards its middle only, for 
the passage of the foot; while posteriorly it pro- 
longs itself into a double tube protruded from 
the shell, which is always gaping at its extre- 
mities, Almost all the species live buried in the 
sand, in mud, in stones, or in wood. This group 
contains two families of M. de Blainville, viz., the 
Pylorndians and the Adesmacians. To the latter 
are assigned the Pholades, the Teredo, and Fistu- 
lana; (o the former, all the other genera. 

We have already said that M. de Blainville places 
the Saxicava among the Pyloridians, and we ae 
inchned to think this their true situation. It is 
among the Enfermés that Cuvicr places his Bys- 
somya. 


Family MYADZE (MYA, PANDORA, &c.). 


The Myadm or Myidw are described by Lamarck as 
siender-footed Conchifera; the mantle having its 
lobes not united or scarcely united anteriorly : the 
gaping of the shell is often considerable. The liga- 
ment is internal. 

The first genus to be noticed is Pandora. In this 
genus the shell is delicate, regular, elongated, and 
compressed ; the valves are unequal, the right being 
flattened, the opposite more or less convex. The 
umbones are depressed ; the hinge presents a cardi- 
nal tooth on the right valve, corresponding with a 
cavity in the left. The ligament is internal, oblique, 
and triangular; and is inserted into a little pit with 
rather projecting edges. Muscular impressions 
rounded, that ofthe mantle but little apparent. The 
niollusk is oval, and rather elongated ; the two tubes 
of the mantle are united only at their base. The 
foot is large, triangular, and swollen at its extremity. 
Labial appendages rather large. 

The species of Pandora are widely spread ; they 
are found in the seas of Northern Europe, in the 
Mediterranean, the Pacific, on the coasts of North 
America, of New Zealand, and the Philippine 
Islands, They live burned deep in the sand, and 
are not to be captured without some trouble. 


own 
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M. de Blainville. He describes the shell as being 
oval or elongated, and equivalve; the hinge pre- 
sents two very small cardinal teeth, sometimes ef- 
faced, before a large triangular pit ; the ligament 1s 
double, the external portion is posterior, and not 
extensive; the internal portion 1s thicker, and in- 
serted in the fossets. The muscular impressions are 
distinet, and united by a pallial mark, which 1s sinu- 
ous postenrly. 

The mollusk is furnished with long siphons, 
a smal] and scarcely projecting foot. 


and 


2994.—Tnz Compressren LuUTRICOLA 


(Lutricola compressa). We select as an example 
this species, which is a native of the European seas, 
and occurs in the British Channel. The shell is thin, 
compressed, rounded, and transversely strated ; the 
colour is dirty grey, with a tinge of yellow or 
reddish. 

A section or subgenus of Lutricola is termed by 
Lamarck Lutraria. The shell is oblong, subceylin- 
drical, and widely gaping. The hinge-teeth are 
two, and strong; and the spoon-shaped process of 
the ligament 1s vertical. 





















2995.—Tnue SoLen-Likk LUTRARIA 


(Lutraria solenoides). 
tra hians, Dilw. 

The Lutrariw and the Lutricole frequent sandy 
beaches, in which they bury themselves, and thus 
avoid their cnemies. The present species 1s found 
in the seas of Europe: the shel] 1s marked with 
transverse rugose striw; the colour is dirty white, 
or reddish. 

It is here, perhaps, that we may introduce that 
interesting form for the knowledge of which we are 
indebted to Mr. G. B. Sowerby, and to which he 
gave the generic title of Pholadomya. His descrip- 
tion was taken from a recent species brought fiom 
the island of Tortola, which passed into the posses- 
wion of Mr. Broderip, and (with that zoologist’s noble 
collection) is now in the British Museum. 


Mya oblonga, Gmel. ; Mac- 


very thin, rather hyaline, transverse, ventricuse ; 
inside pearly ; ante ‘or extremity short and rounded, 
the posterior more or less elongated and gaping. 
Hinge with a small and clongated pit, of a tmangu- 
lar form, and a marginal] lamina in each valve, to 
the outer part of which is attached the short liga- 
ment, which 1s external. Muscular and pallial im- 
pressions indistinct. 

A description of the mollusk, by Professor Owen, 
was communicated to Mr. Brodenp. Pholadomya, 
he observes, “ presents all the family characters of 
the Inclusa, or Enfermés, but differs generically from 
all those the organization of which has hitherto 
been described, by the presence of a fourth aper- 
ture leading to the interior of the mantle ; that 18 to 
say, besides the Jinear slit for the protrusion of 
the narrow foot, at the antenor part of the ventral 
aspect of the mantle, and the two siphonic tubular 
passages, there is at the under or ventral pat of 
the united siphons a small round aperture, which 
is continued upon a truncated pyramidal papilla 
projecting itself into the pallial cavity, forming a 
valvular obstruction to the exit of fluuds, but admit- 
ting their entry. This doubtless relates to some 
curtous and peculiar feature in the economy of the 
mollusk,” 

The discovery of this recent species, observes Mr. 
Sowerby, has led to the more perfect knowledge of 
several fossils, the genus of which was before ex- 
ceedingly doubtful; and which were in fact re- 
ferred by authors to several genera, to none of 
which they really belonged. Of these, some have 
heen assigned to the genus Cardita, and others to 
Lutrana, They occur in several rocks of the oolitic 
series, elton the cornbrash, the inferior oolite, 
and fuller's-earth, as well as in the has, in the 
London clay, the Sutherland coal-field, and the dark, 
coloured clay at Alum Bay. 


2900.—-Tux Beakkp PANDORA 


(Pandora rostrata), This specics is a native of the 
coasts of England and the adjacent continent. a 
shows the interior of the deep valve; 6, the interior 
of the flat valve; c, the shell with the valves 
closed. 

Fig. 2991 shows the mollusk of Pandora rostrata ; 
a,a,a,r, the mantle opened antenorly to show the 
foot; p, the foot; 4, portion of intestinal canal; ¢, 
the liver covered by the egg-sac ; m, m, the adductor 
muscles; c, ¢, the siphons. 

We may now pass to Anatina. In Anatina the 
shell is fleligate! oval, elongated, and gaping at one 
or both extremities; the hinge is destitute of teeth, 
but is furnished with a horizontal, excavated, or 
spoon-shaped process, receiving the internal liga- 
ment, and sustained by an oblique lamina passing 
into the interior of the shell. Palhal impresmon 
very trifling. 

Tho Anatine occur on sandy shores and tn shal- 
low water. Two species are deseribed by Mr. 
Sowerby in the ‘ Zvol. Proceeds.’ 1834, brought 
home by Mr. Cuming, one from New South Shetland, 
the other from St. Elena; other species have been 
obtained from the Philippine Islands, &c. 


SS 


9992.—Tuk SunprostRate ANATINA 


(Anatina subrostrata), This species is found on 
the shores of New Holland. Its shell is very deli- 
cate and membranaceous ; the anterior extremity is 
attenuated ; the gape wide. 

From this genus we turn to Mya: the shell is in- 
vested with an epidermis, prolonged upon the man- 
tle and siphons of the mollusk; it is rather solid, 
gaping at oth extremities, and equivalve. The hinge 
is composed of two oblique folds diverging backwards 
from a horizontal spoon-shaped process on the lett 
valve, and corresponding to an equally horizontal 
pit in the right valve: the ligament is internal, in- 
serting itself between the pit and the spoon-shaped 
process. The anterior muscular impression is elon- 
gated, the posterior rounded ; the pallial mark 18 nar- 
row and deeply furrowed. 

The My are burrowing in their habits, and live 
buried in the send of flat beaches, or in the alluvial 
deposit of estuaries, with the siphons just projecting 
above the surface. Some species are European. 


2093.—Tuz Common Mya 


(Mya arenaria). This example of the genus is 
found on the shores of our own island and those of 
the adjacent continent, where beds of sand in shallow 
water afford a suitable locality. Our pictorial spe- 
cimens exhibit the structure of the hinge and the 
marks on the inside ofthe valves. A few fossi] spe 

cies of this genus are recorded, and M. arenaria and” 
truncata are found in a fossil state, as well as living, 


2996.—Tue Wuitr Protapomya 


(Pholadomya candida). The Pholadomya is most 
probably an inhabitant of deep water; the specimen 
on which Mr. G. B. Sowerby characterized the ge- 
nus was thrown upon the beach of Tortola after a 
violent storm. The shell is marked with decussate 
strigz, which are decurrent from the umbo. a repre- 
sents the shell with the valves shut, the umbones 
anteriorly ; 0, the inside view of one of the valves, 
showing the impressions of the muscles and mantle, 
and the umbo worn by the repeated opening of the 
valves; the wear to which they were naturally more 
exposed than the other parts. 


Family SOLENIDZ (SOLENS, 
y Ae Tha v or RAZOR- 
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In the Solenidsw the ligament is external and con- 
vex. Our first pictorial example belongs to the 





Closely related to Mya is the genus Lutricola of || genus Soletellina, the shell of which is ova) 


The generic characters are thus detailed :—Shell | 


(Soren, 


and 


compressed, with sharp edges ; the umbones are but 


little elevated; the hinge presents one or two ye; 
small cardinal teeth; the ligament is thick and con 
vex; the pallial impression {s very sinuous back. 
wards, 

The animal is not known. 


2997.—TuHe RapiaTED SoLere.uina 


(Soletellina radiata). This species is a native of 
the Indian Seas; the shell is of a violet tint, with 
Obscure rays. 

The genus Soletellina differs very little from 
Psammocola, and to ths the genera Psammobia 
and Sanguinolaria are intimately allied. 

The genus Sanguinolaria has an oval shell, much 
compressed and scarcely gaping; the hinge present. 
ing one or two cardinal teeth in each valve, and a 
projecting convex ligament. The pallial impression 
is sinuous backwards. Cuvier says that in Sangui 
nolaria there are two teeth in each valve, and ir, 
Psammotbia and Psammothea only one. The dis. 
tinctions between these genera are in fact very su. 
perficial and indeterminate. 


2998.—THE MEDITERRANEAN SANGUINOLARIA 


(Sanguinolaria occidens). Psammobia  occidens 
Tesh — This species is a native of the Mediterranean: 
the shell 1s variegated with white and red, and radi. 
ated. The mollusk is remarkable for the length of 
its two siphons. 


2999.—TnE RosEate SANGUINOLARIA 


(Sanguinolaria rosea), Psammobia rosea, Desh— 
This species isa native of the West Indian Seas: 
the cardinal teeth in each valve are two; the valves 
are regular and preity well closed; their colour ig 
white with roseated umbones, 

Several new species of Sanguinolaria and Sole. 
tellina have been collected by Mr. Cuming at the 
Philippine Islands. 

These mollusks are found buried in sands and 
sandy mud, at depths varying from a few fathoms to 
twelve or fourteen, 

Another genus to be noticed, is that termed 
Solecurtus. The shell is oval oblong, covered with 
undulating oblique and longitudinal strie; both 
extremitics are gaping. There are two cardinal 
tecth in one valve; one, rarely two, in the other. 
The ligament 1s external and convex; the pallial 
impression deeply sinuous, 

The molhisk is too large for the shell; the lobes 
of the mantle are thick, and prolonged into two 
reat uncqual siphons, umted near their summit. 

‘he foot 18 tongue-shaped, Jarge, and thick; the Ja- 
bia] palps are long and narrow. 


3000.—TuHer Srricitate Sotecurrus 


(Solecurtus strigilatus). Solen strigilatus, Lam.— 

This species occurs in theMediterranean, and, ac- 
cording to Lamarck, also in the Indian Ocean. The 
shell is very convex, and sculptured with oblique 
striw. The general colour 1s roseate, with two rays 
of white. 

We now pass to the genus Solen, containing the 
Razor-shells, as they are commonly termed, which 
may be known by their elongated figure, the valves 
gaping and truncated at both extremities, and with 
nearly parallel edges. The shell is generally de- 
lhheate and translucid, and covered with an epider- 
mus ; the umbones are completely anterior ; the hinge 
presents one or two teeth; in the specimen betore 
us two teeth in the left and one in the right valve ; 
the ligament is convex, elongated, and fixed ina 
marginal fissure. The muscular impressions are 
distant, the pallial mark straight. 

As may be inferred from the shell, the animal is 
elongated, and has the mantle closed to a great ex- 
tent, adhering by its borders, and bound to the edge 
of the shell so as to form the epidermis; it 18 pro- 
duced backwards into a double siphon, the tubes 
being united together, conical, and capable of much 
elongation. From the anterior part, where the 
mantle is open, in accordance with the gape of the 
shel], a long and powerful foot protrudes, which 
serves as an instrument for boring into the sand. 
The branchiw are highly vascular, [ond and narrow. 

Fig. 3001 exhibits the anima) and open shell of 
Solen Vagina: the foot and double siphon are seen 
retracted ; the anterior part of the mantle is open 
for the freedom of the foot. 

Fig. 3002 represents the shell and animal of Solen 
Legumen. The tubes of the siphon are seen sepa- 
rated; andthe foot is protruded from the anterior 
apex. 

Fig. 8008 shows the valves of Solen Ensis, a, an 
external view with the valves closed; 3, an internal 
view of one of the valves. 

Several species of Solen are natives of our shures 
and those of the Continent; as, for example, the 
three species to which we have alluded. ‘These 
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mollusks live on extensive sandy beaches, or at the 
mouths of rivers where a deep bed of silt affords 
them the facility of burrowing; they bury them- 
selves in a vertical position, with the foot down- 
wards and the siphons upwards, the apertures of the 
latter just projecting above the surface of the bed. 
Here they quietly remain, taking in food and water 
through the larger siphonic tube as the tide flows 
ver them; when disturbed, down they plunge into 
the oozy sand, disappearing with astonishing celerity, 
cften baffling the most active endeavours to capture 
them, and making their way to the depth of several 
feet. When the danger is past, they gradually re- 
ascend, by the extension and contraction of the 
powerful foot, but are ready in an instant to disap- 
year. ‘I'he whole of their active existence is thus 

assed in descending to the depths of their burrows 
and in re-ascending to the surface. 

The foot is cylindrical, but alters its shape accord- 
ing to need in the process of burrowing. 

‘The inhabitants of the coasts on which the Solens 
are found, scarch for them, sometimes as food for 
the poorest of the community, but generally as baits 
for catching fish. The most favourable time for 
taking them is after high tides; they then often 
appear just emerging from their burrows in great 
numbers. The ordinary plan is to throw into their 
burrows as they withdraw themselves a small quan- 
tity of salt, which so irritates the animals that they 
immediately ascend out of their holes, in order to 
get rid of it. They are then seized, but some ad- 
dress is required Jest the animal should re-enter as 
rapidly as it came forth. Another plan of taking 
these shell-fish is by means of a Jong iron hook, 
which the fisherman plunges deeply into the sand, 
and drawing it out obliquely with a jerk, carries 
away sand and solen also. 


Family PHOLADZE (PHOLAS, &c.). 


The family Pholadee comprises a group of mol- 
lusks, the boring habits of which have been long 
known ; they penetrate wood, hard clay, chalk, and 
rocks, and devastate the labours of man; they 
attack the hulls of ships, submarine piles, the 
foundations of piers and breakwaters, and conse- 
quently become objects of anxious interest: they 
force themselves upon our attention by their in- 
sidious but extensive depredations, the results of 
which not only involve the loss of property, but often 
also of life. 

The first genus to which we shall direct attention 
is that termed Pholas, including its subgenera, 
Xylophaga, Pholidewa, &c. 

In the genus Pholas the shell is delicate, white, 
rather transparent, sometimes covered with a thin 
epidermis, of an oval elongated figure, and gaping 
at both extremities ; the umbones are hidden by a 
callosity ; the hinge is toothless and without a true 
igament; a flat recurved spoon-shape process, 
enlarged at its extremity, elevates itself within each 
valve below the umbo. The muscular impressions 
are very distant, the posterior one is Jarge and dis- 
tinct, the anterior small, and often scarcely appa- 
rent; the pallial mark is deeply furrowed posteriorly. 
To the shell thus characterized are offen added 
certain accessory pieces; sometimes a calcareous 
tube envelopes all the parts, leaving an aperture pos- 
teriorly. 

The mollusk, thus protected, is generally 
elongated, with the mantle reflected on the dorsal 
part, for the purpose of tying together the valves and 
the accessory pieces. The foot is short, oblong, and 
flattened. The siphons are elongated and united 
into a single very extensible and dilatable tube. 
The mouth is smal), with trifling labial appendages. 
The branchise are elongated and narrow, and pro- 
longed into the inferior siphon. 

The number and disposition of the accessory 
pieces in the shell of Pholas vary considerably ; and 
It would appear that the animal, as it bores its way, 
sometimes deposits a calcareous tubular lining on 
the internal wall of the cavity it inhabits. M. Rang 
states that this fact he has not been able to verity 
from living species, but that M. des Moulins showed 
him several fossils from Mérignac, in which he com- 
pletely recognised this important character. 

A more clear idea of the forms of the animal and 
shell of Pholas will be conceived by referring to our 
Pictorial specimens. 

ig. 3004 represents the animal and shell of Pholas 
Dactylus ; the lower or ventral part is presented to 
the spectator, showing the gape of the valves. 
ais the mantle, open anteriorly for the protrusion of 
the foot ; b, the foot ; c, the double siphon, emerging 
from the posterior aperture of the shell, dd, 

Fig. 3005 represents another species of Pholas 
(Ph. clavatus ?), seen at a side view: a, the siphon; 
» the mantle ; c, the foot. 

Fig. 3006 represents the shell of Pholas Dactylus, 
With its accessory valves visible. A, the accessory 
valves: a, the anterior pair; 6, the central piece ; 
¢, - posterior piece. B is an exterior lateral 
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view of the shell, with the accessory valves in situ. 
C is an internal view of one of the valves : a, the 
internal spoon-she ped process, under the umbo. 
Sowerby, in reterence to Pholas, says,“ We 
believe that all the shells of this genus are furnished 
with @ greater or less number of accessory valves, 
which appear to be caused by the deposition of 
shelly matter (within the epidermis and connected 
with the valves by that membrane), wherever such 
valves were necessary for the security of the in- 
mate. 

‘They are consequently very various in form, and 
placed in different situations in the different species, 
though in most cases they are placed near the 
hinge, and have even been considered to be substi- 
tutes, in these shells, for the premanent ligament 
of other bivalves. We must for the present with- 
hold our assent from this opinion, because, on 
account of the situation in which they live, the 
animals inhabiting these shells can have very little 
occasion to open their valves : whether or not there 
is any premanent ligament in this genus, as we have 
never observed the animal alive, we cannot under- 
take to determine. Turton says it has none; 
Lamarck, on the contrary, speaks of the accessory 
valves covering and hiding the ligament. As far 
as we can form an opinion from dried specimens, 
we cannot consider the substance to which these 
valves are attached as the ligament, but as part of 
the adductor muscle ; nevertheless we think we can 
in some species perceive a vey small internal liga- 
ment, attached to two unequally-sized small curved 
teeth, one in cach valve, placed in the same situa- 
tion as the hinge-teeth of common bivalves.” 
He adds, “ The principal differences between Pholas 
and Teredo consist in the latter forming a shelly 
tube behind its valves, and in its being destitute of 
accessory valves; moreover the two valves of the 
latter, a closed, are nearly globular.” 

The same conchologist makes the following va- 
luable remarks, in an introduction to the description 
of eleven new species brought by Mr. Cuming 
chiefly from the western parts of South America 
and the islands of the South Pacifie Ocean :—* The 
utmost caution (he says) is necessary in the exami- 
nation and description of the various sorts of Pho- 
lades, on account of the extraordinary difference in 
the form of the same species, in different stages of 
growth. The addition of accessory valves, also, ns 
they increase in age, must be carefully observed, 
in order to guard against too implicit a confidence 
in their number and form. And though J might be 
considered guilty of asserting a truism by stating 
that the difference in size of different individuals of 
the same species may and sometimes does mislead 
the tyro in the science of Malacology, Jest such 
ditference should mislead the adept also, Jet him, 
too, proceed cautiously ; and when he finds a full- 
grown shell of halfan inch in length, agreeing per- 
fectly in proportions and characters with another 
of two inches long, let him not conclude that it is 
a distinct species, but if he can find no other dif- 
ference except that which exists in their dimensions, 
let him consider the one a giant, the other a dwarf. 
Let it be remembered that among the Cypraree it is 
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not uncommon to observe young shells of three 
inches in length, and fully grown ones of the same 
sort only an inch in length. Likewise of the 
British Pholades there are individuals quite in a 
young state of two inches in Jength, and perfectly 
formed shells of the same species not more than 
half an inch long. For instance, in demonstration 
I need only refer to the Pholas papyraceus, so 
abundant at Torquay, of which the young shells 
ave been coinidered by many as a distinct species, 
and have been named by Dr. Tirton Ph. lamellosus. 
This varies in size exceedingly, so that it may be 
obtained both in an incomplete and young state, 
and ina fully grown condition, from half an ineh to 
neatly two inches in length. The circumstance of 
its having rarely occurred in an intermediate state 
of growth, when the anterior opening Is only partly 
closed and the accessory valves only partly formed, 
Jed Dr. Turton and others to persist in regarding the 
young and old as two distinct species.” 

M. Deshayes says that there is no true ligament 
in Pholas, but that a part of the anterior muscle is 
inserted on the cardinal callosities, and ocoupies the 
place of a ligament. In Teredo, also, there is 
no true ligament. With respect to the internal 
spoon-shaped processes, they are buried in the 
thickness of the animal, and embrace in their 
concavity a part of the liver, the heait, and in- 
testines. 

The genus Pholas is very widely distributed ; and 
allthe species manifest the same boring habits as 
those in our own and the adjacent coasts, and of the 
ravages of which the Breakwater at Plymouth 
affords proof. We have now hefore us a piece of 
hard chalk completely mined in all directions with 
pholades, and which we picked up near Ramsgate, 
where other masses of the same character were 
seen in abundance, and filled with the emply and 
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dead shells of the borers. Some of Mr. Cuming's 
specimens were in soft stone, others in hard atones, 
others again in limestone, hard clay, decayed wood, 
and the trunks of trees at low water. With respect 
to the means by which these creatures effect their bor- 
ing operations, many opinions have been entertained. 
Some have attributed the perforations to a rota- 
tory motion of the shell, by which the stone or chalk 
is, aS it were, reped away. But as the shells fit 
the cavities in which they are lodged, this opinion 
has nosupport ; besides, one would think that the ex- 
tremely delicate valves of Pholas would themselves 
become worn down by such a process sooner than 
rock. Others, again, have attributed it to the action 
of currents of water produced by the vibratile cilia of 
the animal, and directed so as to act anteriorly to the 
animal, which presses onwards as the currents wear 
down the stone. It is possible to conceive that 
such currents may take an effect on soft materials 
of which the particles become readily disintegrated, 
but when we sec solid blocks of timber, as oak, 
riddled in every direction, we cannot but hesitate 
asto the part which ciliary currents take in such 
perforations. The constituent particles of oak are, 
one would think, too adherent to yield to minute 
ciliary currents of water, the force of which must be 
very trifling. Others, again, have attributed the whole 
to the agency of some chemical solvent poured out 
by the mollusk. To say nothing of the danger to 
which its own shell would be exposed, this theory is 
discountenanced by the circumstance that the rocks 
or stones bored are of different natures, as limestone, 
clays, sandstones, &c., to say nothing of wood. Now 
we can ipriab suppose that the same chemical 
agent will dissolve one and all of these substances ; 
unless, indeed, we are to suppose that each species 
bores only into one given material, a circumstance 
which we do not know there is any ground for sup- 
posing, though perhaps some, as the delicate Pholas 
conoides, may be oftener found in hard wood then 
In stone. 

Mr. Sowerby, in his notice of the Pholas acumi- 
nata (loco supra dict.), found at Panama in argilla- 
ceous limestone, at low water, says, “ This species 
demonstrates a fact of considerable importance to 
rcologists. Jt is in argillaceous limestone, very 
much resembling lias, and in forming the cavity 
in which it resides it has, by such a chemical process 
as frequently takes place, absorbed a much greater 
quantity of the rock than could be retained or con- 
verted. This is again deposited at the upper part of 
the cavity, and thus the rock is recomposed.” We 
think this fact equally as valuable to the zoologist 
as tothe geologist. It seems to indicate that it is 
by absorption that the tunnel is bored. May not 
the broad foot, we would ask, be a powerful organ 
of absorption, and bein constant application, like a 
sucker tu the end of the tunnel, throwing into the 
system the matter taken up, and which is again 
thrown out through the upper of the two siphons ; 
or, as in the me-:ance of Pholas acuminata, re- 
deposited at the upper part of the cavity so as to 
recompose the rock as the mollusk pushes onwards ; 
And further, may not the tube lining the internal 
wall of the cavity, as observed by M. des Moulins 
in the instance of the fossil Pholades frum Méngnae, 
have been produced by the excreted materials pree 
viously absorbed? According to this view, the 
foot would serve a double purpose: adherent to 
the extremify of the tunnel, it would carry on the 
excavation by absorption, and draw the animal 
forwards, in accordance with the rapidity of the pro- 
Cess. 

Let it not be supposed that we wish to be positive 
on a subject which, alter all, is involved in much 
obscurity. 

A better idea than mere words will convey of 
the destructive labours of the Pholas, may be con- 
ceived by reference to our pictorial specimens. 

Fig. 3007 represents the Pholas striatus in wood : 
the mass is completely riddled by the animals, to 
the shape of which it wil] be seen the cavities are 
precisely fitted. 

Fig. 3008 shows a block of stone perforated by the 
Pholas Dactylus. 

Fig. 3009 1s a block of wood perforated by Pholas 
dorsalis (Xylophaga dorsalis). 

Fig. 3010 represents the shell of Pbholas dorsalis, 
the type of the subgenus Xyluphaga. a, an enlarged 
view of the intenor of the valves; 6, a dorsal 
view, natural size ; c, a ventral view, natural size. 

Fig. 3011 represents the Pholas papyraceus, com- 
mon on the coast of Devonshire, belonging to the 
genus or subgenus Pholidwa of Leach. The shell, 
with, the animal inclosed, is seen ina side view at a; 
in a dorsal view at 0; c, a terminal cup-shaped 
membrane. 

The fossil species of Pholas are rare ; they occur 
in strata below the chalk, and also in tertiary for- 
mations. 

Within the limits of the Family Pholale we vlace 
the genera Teredina and Teredo, part of the Tabu- 
Jidw of Lamarck. 
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3033.—Teredo navulls out of shell 





$018,—-Wood perforated bv Teredo navalis 
8014.—Shell and Tube of Teredo navalia, 





$012.——Tng Maskep Terepiva 


‘(Teredina personata). The genus Teredina is 
known only in a fossil state. Like Teredo, and 
‘other forms to which we shall presently allude, be- 
sides valves, it presents a tubular extension, solid, 
testaceous, and of considerable thickness, gradually 
diminishing as it proceeds ; it is not divided by 
® partition into two siphons, but it is continued 
from and unites the posterior part of the two 
valves. 

M. Deshayes remarks that Teredina is a true 
Pholas, with globular valves fixed at the end of 
a tube, and is furnished within with those ap- 

endages characteristic of Pholas and Teredo, ‘Turn- 
ing to the figure, a shows the valves with the basal 
part of the tube; 5 is the continuation of the 
same tube ; c, an accessory valve ; d, the two valves 
with the accessory valve in its place. 

The Teredina personata is found in the Eocene 
beds of the tertiary system. 

The genus Teredo is represented by that formi- 
dable animal Calamitas navium, the ravages of 
which upon submerged wood are so extensive and 
dangerous. 

These animals, says Cuvier, Les Tarets of the 
French, have the mantle continued into a tube, very 
much longer than their two little rhomboidal valves, 
and terminated by two short siphons ; a muscular 
ring at the point of junction of the mantle and the 
tubes has implanted there a pair of pediculated 
corneo-calvareous appendages, or “ palettes,” playing 
laterally ene against the other. These mollusks 
penetrate when young into the interior of sub- 
merged woo@ as stakes or piles, and the keels of 
ships, and, establishing themselves there, commit 
great mischief, riddling every part. It is supposed 
that the Teredo, in order to bury itself according to 
its growth, perforates the wood by the aid of its 
valves. The tubes remain always towards the 
orifice by which it made its entrance, and through 
which it draws in the water and nutriment, by the 
action of the “ palettes.” The tunnel in which it 
dwells is lined with a calcareous crust transuded 
from it, and which forms a sort of tubular shell. 

The animal, we may add, is vermiform in shape, 
with adelicate mantle open in front, and at its 
lower part for the passage of a mammiliform foot ; 
the mouth issmall, with short labial appendages. 

The shell is thick, short, annular, and open before 
and behind. There is no hinge; an elongated nearly 
straight spoon-shaped process presents a shghtly 
marked muscular impression. 

The tube is cylindrical, straight or flexuous, and 
becomes closed with uge at the anterior extremity, 
so as to envelope both animal and shell, but it always 
remains open at the other end, and lines the cavity 
which the animal has perforated. 

Sir Everard Home, whose account of the Teredo 
navalis, and a ayecee called by him Teredo gi- 

antea, was published in the ‘* Philosophical 
ransactions,’ 1806, states that on examining the 
shell of Teredo navalis while in the wood, he found 
the external orifice of the canal very small, and in 
faut only just large enough to give passage to the 
two small tubes or siphons. The canal at its 
termination and for an inch in Jength was not 
lined with sbell, but smeared over with a dirty 
green-coloured anucus, which was alo spread 
upon the last-formed portion of the shell. When 
the animal was alive, and undisturbed, what. is 
termed the head was in contact with the end of 
the canal in the wood ; but on laying bare the head 
it was drawn for an inch into the shell. 

The largest of the worms (Teredines) examined 
measured eight inches in Jength; and many were 
alive twenty-four hours after being removed trom 
the shell, The head of the worm was enclosed 


between the two boring-shells, and these were united . 


together by a strong double muscle, having a 
middle tendo&, and enclosing the oesophagus and 
other parts. On the opposite side of the head 
the shells were united by a ligament, and at this 
part were two small tooth-like processes, one from 
the narrow edge of each shell, where they were 
joined together. From the middle of the exposed 
part of the head projected a kind of proboscis, 
which in the living animal had a vermicular mo- 
tion; its extremity was covered by a cuticle not 
unlike the cornea of the eye; and it was found to 
cover a cavity hke a Florence flask with the large 
end uppermost, and containing a hard biown-co- 
loured gelatinous substance. This proboscis has 
no orifice, and Sir E. Home remarks, there is reason 
to believe it adheres to the wood, acting asa centre- 
bit, while the animal is at work with the shell, 
and thus the canal in the wood is perfectly cylindrical. 

The mouth was nearly concealed by the projection 
of the proboscis, but was a distinct round orifice. 
The body of the worm was found enclosed in one 
jis covering, extending from the base of the 
oring shell, with which it was connected, to the 
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root of the two small tubes which ape 
the wood. It terminates in a small double fold, 
forming a cup, on the inside of which are fixed 
the stems of two opercula, which become broad and 
flat towards their extremity; these, when brought 
together, shut up the shell and enclose the two con- 
tracted limbs. The Teredo, he adds, turns round 
in the shell, to which the animal! is not attached, and 
to which its covering has only a slight connexion at 
one particular spot, to prevent the external tubes 
from being disturbed. The motion, he observes, 
is for the purpose of boring. 
Fig. 3013 ds sera the animal of Teredo navalis 
out of the shell. A. In this the opercula are want- 
ing and the tubes retracted ; B. In this specimen the 
opercula are in their situation: @ a, the boring- 
shells; &, the proboscis; c, the mouth; dd, the 
contents of the abdomen, seen through the trans- 
parent external covering ; ee, the branchig, seen in 
the same manner. 
Fig. 8014 represents the tube and shel] of Teredo 
navalis: a, the tube with the valves in their natural 
position at its anterior extremity; 5 and c, two 
views of valves; d, the two tubular siphons of the 
animal protruded. 
Fig. 3015 represents a block of wood perforated 
by the Teredo navalis. 
The Teredo navalis has been found at depths 
varying from the surface to ten fathoms; though 
unfortunately now so common in our seas, this 
terrible scourge is said to have been originally 
brought by ships from warmer climates. All sub- 
marine wood-work, such as the piles of piers, flood- 
gates, and the like, are svon riddled by it, often in 
spite of every precaution ; and it has threatened the 
submersion of Holland by the destruction of the 
flood-gates and wood-work of the dykes. 
The rapidity with which it commits its ravages is 
astonishing; a piece of deal after forty days sub- 
mersion has been found completely riddled by these 
animals, some of which had attained to a consider- 
able size even in that short space of time. Montagu 
obtained a number of these animals in oe from 
the Dockyard at Plymouth, which were taken up to 
be replaced with new, although they had not been 
above four or five years under water, and were 
sound solid oak when driven. The most effectual 
way to preserve wood from the attacks of these 
‘‘worms” is to cover the whole of the surface 
exposed to their depredations with short broad- 
headed nails, set as closely together as possible. 
The action of the salt-water on the iron produces 
a coating of rust, which is said to be superior 
in durability and effect to the copper sheathing 
with which the hulls of vessels are covered under- 
neath. 
It has been a question whether the Teredo navalis 
derives nutriment from the particles of the wood 
in which it drives its galleries, or the contrary. We 
| think the probability is that it does not, and that 
‘the end of its boring is only to secure a proper 
) habitation. It is, we believe, ascertained that an 
( impalpable vegetable sawdust is found in the intes- 
' tines, but unchanged by the process of digestion ; and 
| besides, at a certain period of existence, the animal 

closes the tube and valves anteriorly, and ceases to 
| bore, deriving its nutriment, through one of the open 
siphons, from the animal matters with which the 
i sea-water is replete. Sir KE. Home suggests that, as 


the alimentary canal is straight and simple, the : 


sawdust may be needful in order to retard the 
| progress of the food, that the complete digestion of 
the latter may be effected. 
mere theory. 
| A gigantic Teredo, Teredo gigantea, is found in 
|| the Indian Seas, but fortunately if does not bore 
| into wood, its habitation being perforated in deep 
| beds of hardened mud. This species, which attains 
the length of six feet, and perhaps much more, was 
first figured by Rumphius. His specimens were 
| found in shallow water among mangrove-trees. In 
| 1805 Captain Maxwell, of the Calcutta, East India- 
| man, gave to Sir Everard (then Mr.) Home a 
specimen of this singular shel] or tubular envelope, 
tive feet long, though imperfect at both extremities. 
By some scientific men this was considered asa 
hollow stalactite, but Sir Joseph Banks regarded it 
as a shell, and chemical analysis confirmed the 
“ correctness of his opinion. 
In the ‘Phil. Trans.’ for 1806 is a paper by Mr. 
Griffiths (to whom Sir E. Home was introduced by 
| Mr. Marsden) on the Teredo gigantea, immediately 
preceding that by Sir E. Home. 
| Mr. Griffiths relates that a short time after a very 
' violent earthquake which occurred in the year 1797, 
at Sumatra, and produced a most tremendous 
inundation of the sea, spreading desolation around 
and causing the loss of many lives, these shells 
were procured in a small bay with a muddy 
bottom, surrounded by coral reefa, an the island 
of Battoo. 
the extraordinary inundation, the 
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mud, and two or three specimens were brought 


to Mr. Griffiths, by the master of a trad 
boat. Mr. Griffiths then sent one of his servants. a 
Papooa Coffree, who was an excellent diver, to 
procures others. This man stated that he had found 
he shells in the bay already mentioned, and also in 
an inlet of the sea, sticking out of hard mud mixed 
with sand and small stones; they protruded to the 
extent of eight or ten inches, ay were from one to 
three fathoms under water. 

Mr. Griffiths was assured that the animal throws 
out tentacula from the two apertures of the apex of 
the shell, resembling small Actinie (sea anemones) 
and that the shell was filled with soft gelatinous 
flesh, similar to that of the Teredo navalis; this, 
however, being putrid, was washed out by the men 
who collected the specimens. All the shells were 
more or less mutilated, probably by the action of the 
waves, which had torn up large masses of coral and 
madrepore, during the continuance of the earth. 

uke. The longest Mr. Griffiths procured wag 

ve feet four inches; some had the anterior ex 
tremity, others the posterior extremity broken. 
Most of the shells had the smajl cock’s-comb oyster 
and various serpulm adhering to their posterior 
extremity for more than a foot, proving that durin 
their existence this part of the shell had protruded 
above the mud in which the remainder was buried. 
The specimens were milk-white externally, and 
tinged with yellow within; and the large or buried 
end was completely closed, and had a rounded 
appearance. The substance of the shell was 
composed of layers having a fibrous and radiated 
appearance, covered externally with a pure white 
crust. Many specimens were nearly straight, others 
more or less contorted. 

Here then we have a gigantic Teredo, which 
bores not into wood, but into banks of mud in the 
sea, and lives after the closure of the buried ex- 
tremity of its singular shell. 

Fig. 3UIG represents the Teredo gigantea as 
figured by Rumphius, with two terminal tubes, in 
which it differs a little from the specimens obtained 
by Mr. Griffiths, perhaps in consequence of a 
different kind of situation. The anterior extremity 
is closed. 

Fig. 3017 is the Teredo gigantea, as figured by 
Mr. Griffiths. A, the small or upper end, protruding 
from the mud ; the external covering is broken away, 
showing the termination of the tubes, one of which 
is broken: B, a longitudinal section of that part of 
the shell where the double tubes are formed: C, the 
shell complete, or nearly so, the upper extremity 
only being imperfect. 

big. JU18, a transverse section of the shell, giving 
a front view of the orifices of the duuble tube, and 
showing the thickness of the shell at that part. 

Fig. 3019, a transverse section of the shell ata 
thicker part, after it had been polished, showing 
the density of its structure, and giving a front view 
of the orifices into the double tube. The circum- 
ference at the base of a shell of five feet four inches 
was nine inches, but at this part its substance is 
thin. The apex with the double tube is brittle. 


Family GASTROCHENIDA, Gray (GASTRO. 
CHAINA, CLAVAGELLA, &c.). 


The family Gastrochsenid comprehends part of 
the family Tubicolidw of Lamarck, and is composed 
oftubular burrowing mollusks, of which we first 
select the Gastrovcheena. 

Of the genus Gastrochena several species are 
known, and in the * Proceeds. Zool, Soc,’ 1834, pp. 
21, 22, will be found the description, by Mr. G. B. 
Sowerby, of five species from the western coast of 
South America and the islands of the South Pacific. 

In Gastrochena there is a delicate bivalve shell, 
extremely gaping, with distinct umbones, a straight 
hinge, and an external ligament, and bowing 
internally two muscular impressions, In this she 
the mollusk is partially enclosed, with the lobes of 
the mantle united, (leaving only a small anterior 
opening fora conical ioot,) and produced posteriorly 
into two united tubes. 

To the shell is sometimes added a calcareous tube 
which envelopes the valves, and lines the cavity of 
the stone into which the anmal has penetrated. 
Cuvier says, it appears, that the Gaurochants have 
uniformly a calcareous tube, but M. Rang states that 
this is not the case, though, like the Pholas, all 
burrow into stones. Sometimes, however, the 
animal burrows in madrepore, and sometimes not 
at all, but takes up its abode in old shells, as 
spondyli, and pearl-oysters, &c. M. Rang divides 

astrocheena into two sections: 1, species whose 
shell is smooth without a distinct abe rear 
Gastrochena cuneiformis; 2. species whose shell is 
striated from the umbo to the base, and contained 
in a distinct tube.—Example, Gastrochsena clava. 
This testaceous tube, it may be observed, the 
Gastrocheena forms either as a lining for the 
canal it has perforated, or as a covering for its shell 
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in those instances in which it has not perforated at 
ali, but in which it has taken oe abode in the 
recesses Of some empty shell. This will be best 
understood by the reference to our pictorial spe- 
cimens. 

At Fig. 3020, A shows a group of the tubes of the 
Gastrochena modiolina, Lam., from the Mediterra- 
nean. A has the tube broken, displaying the en- 
shrouded shell in situ. B 1s a specimen of the 
anterior portion of a fossil spindle (Fusus Now), 
from Grignon, cut open and displaying tne small 
clavate tube of a fossil Gastrocheena which had 
taken its lodgment there. C, a worn fragment of 
madrepore, broken open to show the tube formed 
by a specimen of Gastiochana cuneiformis. TD and 
4 the shell of Gastrochwna cuneifoimis, in two 
views. 

Fossil Gast: ocheene are not numerous ; one species 
occurs 1n the inferior oolite. 

We may here advert to the genus Fistulana, 
between which and the preceding the grounds of 
distinction appear to be somewhat doubtful. M 
Deshayes, indeed, has proposed to sink the genus 
Gastrochewna, but, with the same view, M. de 
Blainville would, if both genera be inadmissible, 
rather suppress the genus Fistulana, because it was 
established subsequently to Gastrochwna ; on the 
whole, however, he prefers its restriction, as m his 
‘ Malacologie,’ to 1{g entire suppression. M. Rang 
observes that two of the species of Fistulana of 
Lamaick belong, as M. de Blainville correctly 
deems, to Gastrochena, viz, Fistulana clava and 
Fistulana ampullaria. With regaid to the Jatter, 
M. Deshayes, who retains it in the genus Fistulana, 
says, that according to circumstances it forms a tree 
tube sunk in the sand, or, on the contrary, perforates 
caleaieous bodies, ifs tube then serving as a lining 
to the cavity it inhabits In the first case, there- 
fure, this species would belong to Fistulana—in the 
second case to the genus Gastiochmna, if indeed 
that genus must be preserved, 

From all this, it appears that the two genera in 
question are mere sections of one yenene group, 
by whatever title if may be considered most con- 
venient to designate that genus. 

Fig. 3021 represents the Fistulana clava, Sowerby ; 
Gastrochena clava, Rang and De Blanville 

This species i» a native of the Indian Seas; it 
shrouds itself within a tube, always complete and 
fiee, and is found imbedded 1n sand or hard mud, 
with the sinall end of the tube uppermost 

Refening to the figures, A represents the tube 
of this species, which often presents a septum, seen 
ata; B, the valves of the shell, outside view, C, 
an internal view of the valves of the shell; 1), apex 
of tube. 

We may now turn to that interesting genus 
Clavagella, which has 1ecently engaged the atten- 
tion of some of the most scientific zuologists of 
Europe. 

This genus was founded by Lamarck on certain 
fosul species, and these only for many years were 
known as the only representatives of the form in 
question. 

The fist discovery of arecent species of Clava- 
gella is due to Mr. George Sowerby, who detected 
a specimen enclosed in a masy of stone in the 
Butich Museum. Having obtained permission, he 
scraped away the stone, and thereby brought into 
view the shell, which, under the name of Clavagella 
aperta, the first recoided recent species, he described 
and figured in his ‘ Genera of Recent and Fossil 
Shells.’ 

Soon afterwards, 1827, the same zealous naturalist 
was enabled to add another recent species to the 
genus. This was brought home by Mr. Stutchbury, 
who with some difficulty obtained thiee specimens 
at North Haibour, Port Jackson, duting his voyage 
to Australia; they were imbedded in a siliceous 
pnt, and their presence was betiayed just beneath 
ow-water mail by the jets of water which they 
forcibly eyected from their tubes. ‘To this species 
Mr. ef Sowerby gave the name of Clavagella 
Australis. 

In 1829 Mr. Stutchbury detected a Clavagella 
embedded in a mass of coraline, in the collection 
of Mr. J. L. Goldsmid, and to this Mr. Brodenp 
gave the name of Clavagella elongata. (See ‘ Pio- 
ceeds. Zool. Soc.’ 1834, p. 116.) 

Besides these, M. Audouin described a recent 
Species, and M. Rang another, under the title of 
Clavagella Rapa. See ‘Ann, des Sc. Nat.’ tome 
ion P 78; and Rang’s ‘ Manuel des Mollusques,’ 

On the return of Mr. Cuming from his first 
voyage, among the valuable collection of that enter- 
prising conchologist were specimens of Clavagellx 
submitted to the inspection of Mr. Broderip. Of 
these one was embedded in a fragment of calcareous 
grit dredged up from a depth of eleven fathome, at 
the island of Muerte, inthe Bay of Guayaquil. This 
18 described by Mr. eae A the Clavayella Jata. 
(‘ Proceeds, Zool. Soc.’ 1834.) The other species 
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was from Malta, and is termed Clavagella Melitensis. 
(‘ Proceeds, Zool. Soc.’) Mr. Brodeip observes that 
** 1t 18 not impossible, from its Jocality, that this may 
turn out to be M. Audouin’s species, if it should 

rove to be a true Clavagella.” (See also ‘ Trans. 

oo]. Soc.’ vol. 1. 

To these must be added two species from the 
Mediterranean, described, one, by Delle Chiaje, as 
Clavagella Sicula; the other, by Scacchi, as Clava- 
gella Balanorum. 

M. Cuailliaud, nan admirable paper published in 
the ‘ Magasin de Zoologie,’ 1842, in which he gives 
the result» of his own personal observations on the 
species collected im the Mediterranean and Adiiatic 
seas, refers the Ciavagella lata, Brod., and the 


Clavagella Sicula, to the Clavagella aperta of 


Sowerby ; the differences being the result of age, 
&e, It so, the distmbution of the same species 
must be exthemely wide. Inthe‘ Trans. Zool. Soc.’ 
vol.i. will be found an elaborate paper, by Pio- 
fessor Owen, on the anatomy of the Clavagella lata, 
Biod., fiom the specimen brought home by Mr. 
Cuming, who carelully placed the animal in spits 
svon after ifs capture. 

We shall not attempt to follow the Professor 
through his details, but content ourselves by reter- 
ring to the specimens at Fig, 3022°— A, a 
part of the calcareous grit rock contaimime the 
fixed valve and part of the tube of Clavagella 
lata; C, an extemal view of the mght or free 
valve; J), internal view of the same, B, the soit 
parts of the mollusk seen from the mght side; 
the dermal layer of the mantle, e, beng removed , 
K, the same seen trom the Jett side, or that which 
is In contact with the fixed valve. The extremities 
of the Jett labial appendage are exposed, no part 
of the gill being protinded , a bristle (*) 1s placed at 
the opening of the mantle, a, the anterior wall of 
the chamber ; }, doisal wall, the latte: placed on 
the hinge of the fixed valve, c, the ventral wall; 
d, the posteior or siphome outlet , ¢. tubular com- 
munications witha neihbouwmg cavity, here set 
off from the postenor pait of the mantle, e' ¢’, cal- 
carecous tubes eereled by the above processes and 
extending into the cavities contiguous to the throat 
of the tube, «", a cavity communicating with the 
anterior part of the chamber, /’, impression of 
postenion adductor muscle; g', Impression of an- 
terior adductor muscle, 2', impression of pallial 
muscle, or thud adductor, f, posterior adductor , 
yg, anterior or smaller adductor, A, pallial adductor , 
7, convex muscular mass, analogous tothe muscular 
margin of the mantle lobes in other mollusks, 4, 
muscular fibres of siphon; F, d, respuatory or inges- 
tive siphome canal; m, egestive siphonic canal , 
n (E), labial appendage ; t (B), the gills, 2, part 
of egg sac; G, anteior termination of  shielly 
tube. 

M. Cailhaud gives the following characters of 
Clavagella > —Shell bivalve, attached toa liee tube 
In the fossil species, but im the Jiving state in- 
cluded in calcaieous masses 01 50Me miuine pro 
duction; the anterior pait of the tube open, in the 
form of a ruffled chalice, the posterior part, exca- 
vated, oval, containing one valve fice and another 
fixed to its wall; ligament external. 

Mi. Brodeup observes that we are left to con- 
jecture the causes which operate to determine the 
animal in the choice of its abode, 1f indeed it can 
be called choice, tor most probably Clavagella 1s 
the creature of circumstances, and if, soon alter its 
exclusion from the parent (when Mr. Biodetp sup- 
poses if to be furnished with its two valves only, 
and to float free with perhaps some voluntary 1m- 
pulse), it arrives at the vacant hole of some small 
Petneola, Lathodomus, or other perforating testa- 
cean which suits if, one valve soon becomes at- 
tached to the wall of the hole, and the animal pro 
ceeds to secrete the siphome sheath or tube, to 
enlarge the chamber according to its necessifies, and 
to form the shelly perforated tubular plate, which 1s 
to give admission tothe waterat the practicable part 
of thechamber. Though M1. Brodezip observes that 
the means by which the excavation 1s caried on are 
doubttul, he 1s inclined to att:hibute it to some solvent 
secretion of extensive power, the true nature of 
which 1s not known. In this opimon Mr. Broderip 
is followed by M. Cailhaud, who adduces many 
ingenious and forcible arguments in favour of these 
views, from facts which have come under his own 
observation. 

At Fig 3023 is represented a series of specimens 
of Clavagella aperta illustrating its growth: a 1s 
the nght valve of a very young individual; 0, the 
same more advanced, seen in the stone, which has 
been cut to show the excavated part, and the night 
valve in situ; its young tube has six facets and 
developes its first fimbriation or ruffle; ¢, the 
same still further advanced, also in the stone: its 

oung tube has two ruffles; d, the same great! 
increased and seen in the stone: a part of the mollus 
is seen under the right valve, and in its excavation ; 
also the great muscle of the mantle, and the aper- 
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ture whence its small rudimentary foot comes forth. 
The lower extremity of the tube is laid open, 
to show the siphons terminating in papilla. The 
tubes piesent five ruffles, and the commencement 
of two others, which the mollusk had not finished 
Fig. 8024 18 another specimen, which had entered 
the stone horizontally, and afterwards had prolonged 
its tube in a perpendicular direction; Fig. 3025, 
another specimen 

Figs. 3026 and 3027 are two specimens of tne 
Clavagella Balanoium, imbedded in an agglomera- 
tion of Balint (sessile barnacles). A series of little 
tubes like fibres may be seen binding the animal in 
the upper figure to the base of stone 

M. Cailand observes that, both in the living 
Clavagelle and also in the fos] species, smal) 
tubes often co-adapted (accolés) to each othei, are 
pee in various parts of the cell. M. Rang be- 
ieved that these served to give passage to 50 many 
fascicul: of byssus with which the animals attached 
to the bottom of its dwelling. But M. Cuthaud 
remarks that this supposition cannot be allowed ; 
for they would be entirely useless to the mollusk, 
which 18 sufficiently attached by its fixed valve. 
An attentive examination of these little tubes in 
living Clavagellw ha» proved to M. Cailhaud that 
their use was not to afford a passage to the water, 
as has aso been supposed, because in many of the 
excavations there are neither tubes nor any other 
communications, that the animal had no byssus ; 
but that their utility was to fill the vacant spaces 
which the mollusk meets with in the stone, and which 
have sometimes been made by other perforating 
animals Accoidingly we perceive that these 
tubular reunions are always due to chance’ one 
sometimes sces them at the bottom offfthe dwelling 
of the mollusk, sometimes in the walls; wherever 
in fact there i a necessity for closing up, but never 
with any fixed characta. 

M Cailhaud goes on to state that one of the most 
curious facts is the manner in which these small 
pipes are formed The epidermis of the great 
muscle of the mantle 1s 10ugh, covered with 
small pustules, whenee fleshy filaments, hke 
tentacles, occasionally come foth: these are so 
many instiuments whence the secreting matter ts 
pomed out, and with which the mollush foims 
those little tubes which are shown in the figure ot 

Jlavagella Balanotum = M Calhaud had not been 
able to see them positively m action, when M. 
Scacchi of Naples twice surprised these animals in 
the act of introducing these fleshy filaments into 
the commenced tubes, which they secieted ina 
short time, many fished ones were already closed, 
and when the work was sot bape these filaments 
retired into the epidermus of the great muscle, tote- 
appear again when necessity required then ad 

We now pass to the genus Aspagulum (Jes 
Arrosoirs of the French). 

In this singular genus, the affinities of which 
were conectly # ypreciated by Lamaick, we find 
a mollusk sheathed mm an elongated cone, closed 
at the Jae end by a dis, piereed with a 
meat number of tubular oufices, the little tubes 
farming the outer row are the longest, forming a 
sort of corolla round the dise At a little dis- 
tance above this base two small valves incrosted 
in the substance of the tube are easily distin- 
ruishable. Besides the little tubular processes of 
the disc, which, if would seem, contribufe to sub- 
port the Asperilum upnght im the sand, mto 
Which it is perpendiculanly plunged, there 15a smal! 
open fissure, admitting wate: into the dwelling, 
necessary perhaps, in Jow tides, when the upper 
extremity of the tube i» above the level of the su. 
face of the sea 

The animals of this genus are boreis: sume live 
in the sand, plunged down perpendicularly for 
about three-fourths of then Jength, some binrow 
in stone, others in wood, and others again in thick 
shells 

Fig. 83028 represents the Javanese Aspergiljum, 
Aspergulum Javanum: @ indicates the valves in 
crusted in the tube; 4 exlubits a front view of the 
disc. 

This species 1s a native of the Indian Ocean. I* 
attains fo seven ov eight inehes in Jength. 

Fig. 3029 represents the Aspergium = vaginife- 
rum a, the two valves incrusted in the tube 
This species inhabits the Red Sea, and has been 
found there by M. Ruppel. 

Fig 30380 represents the Aspergillum Nova Zea- 
Jandue. a, the valves incrusted in the tube, 4, a 
fiont view of the dise. 

This species of Aspergi]um occurs on the coast 
of New Zealand. 

Here, then, we close our sketch of the Conclifera, 
the Acephalous Bivalve Mollusca ; the leading stiuc- 
tural pomts of which we trust we have not alto. 
gether failed in explaining. Let it be remembered 
that we write not for the scient'he zoologist, but fer 
those who desire a genera! acquaintance with the 
great groups of the animal creation. 
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CLASS TUNICATA 


Los Acephales sans coguilles of Cuvier; Acephalo- 
Sead Lacoinaneniata, | De Binns) The Tuni- 
cate are mollusks enclosed not in shells, but in a 
sac or investment of a cartilaginous nature, and more 
or less flexible. 

In the opinion of many naturalists the Tunicata 
form an intermediate link between the Conchilera, 
or bi-valve mollusks, on the one hand, and the Acrita 
(Polypes, jelly-fish, &c.) on the other. Their re- 
lation, says Mr. MacLeay, to the testaceous mol- 
lusca haa een pointed out by Aristotle, Basta, Lin- 
neous, Pallas, Cuvier, and Savigny their relation to 
the polypes has likewise been shown by Savigny, 
when he demonstrated that the Aleyomum ficus of 
Junnecus 16 nothing else than an aggregation ol 
minute Ascidiss combined in a common envelope. 

Strange and vated are the forms under which the 
Tunicata meet the eye of the naturalist, and diverse 
are their modes of life Some, as the Ascidia, are 
fixed to the rocky, others, as the Salpe, are tree 
and ewim about, others, as the Pyrosoma, are aggre- 
ated together, and {orm a sort of compound whole, 
floating with the current of the ocean Others, 
ngain, cluetered together and appeaung hike the 
iays of a star, as the Botiylh, ae adherent to the 
bodies of other mollusks, or Ascidice and sea-weeds 
See Fig. 3031, a group of Botryllus stellatus upon 
Ascidia intestinalis 

Cuvier divides the Tunicata into two sections 
the first comprehends such as are isolated, that 1s, 
not organically aggregated to others of the same 
species, although they ae often found clustered 
together; the second contains aggregated species, 
viz, those which are united into a common mass, 
oiganically bound together, as we shall find in many 
of the Aciita, or zoophytes. 

In oder that we may understand the peneral 
stiuctuse of the isolated Tunicata, let us seleet the 
Ascidia aa an example. 

The Aseidie (divided into several genera and 
subgenera) ate fixed to 1ocks and stones, and, ex- 
cepting by expansions and contractions, and by the 
forcable ejection of the water, they show but few ex- 
ternal signs of Jite. In their appearance there ts 
nothing ey attractive; externally viewed they 
seem mere fleshy masses, with little to 1 commend 
them to our notice; but beneath this extentor wall 
the zoologist discover a strange and beautiful o1- 
ganization, claiming the most minute scrutiny. 

Let us suppose one of the fleshy-looking creatures 
of an oblong o: sac like form (xee Fig 808), repre 
senting two specimens of Ascidia, one anterior to 
the other), fixed by its base to the surface of the 
rock, On examining it with a little attention, we 
shall observe an orifice at ifs very sumimif, and 
below this, again, a branching or prominent part, 
with an orifice also at its termination Ot these 
orifices the uppermost is the injestive onfice, leading 
to a delicate reficulated sac, performing the office 
of branche. The lowe: or Jateral o1fce i the 
cjestive aperture 

Now the tunic o1 outer investment consists of a 
muscular layer with an epiderme membiane, and a 
deheate vascular serous lining, which at the onfices 
is reflected over the body of the enclosed aumal, 
thus it hangs loosely, as it were suspended, in its 
pac-like case, by means of the reflected part of this 
peitoneal tissue. 

We have said that the upper onfice Jeads to a 
delicate respuatory sac beneath the outer case on 
tunic, this sac is of clreumsenbed eatent, very vas- 
cular, being covered with a network of vessels of 
infinite minuteness, and has its innet surlace pro- 
vided with minute and countless vibiatile cilia, ever 
in action, and keeping up a perpetual cuucnt in 
the water imbibed. 

The exteinal onfice 18 surrounded by tentacula 
of great seneitiveness, which ascertain the presence 
of particles unfit for admixsion, the aperture thus 
rejecting some, but allowing the ingress of others, 
lor, strange to say, the entrance to the oesophagus, 
that is, the real mouth of the animal, is at the bottom 
of this bhanchial sac. It appears that the nututive 
particles taken in with the water ae deposited on 
the cihated surface, which they are made to traverse 
till they meige into a descending stieam, which 
flows to the wophagus, and thence into the sto- 
mach, 

The stomach 18 simple, and receives through 
seveiul Ollfices the Inlay secretion: the liver isa 
slandular mass adics--t to the stomach and ali- 
mentary canal. The latter is fusced uvon tell, 
and terminates, alte: emerging fiom the peritonea: 
investment, in a cavity communicating with the 
" teral orifice. 

The circulating system 1s simple, the nervous 
system at a low degree of development. The egg- 
sac terminates in the same sac as the alimentary 
eanal. The Ascidie are found in all seas, and 
valued in China as articles of food. 


| As an example of the Ascidian family we have 









already referred to the Ascidia intestinalis (Fig. 
$031 iyand we may enumerate the genera Phallusia, 
Cynthia, Clavellina, Bipapillaria, &e. To this 

' family must be referred the Boltema reniformis 
(Fig. 8032), which presents a somewhat oval body 
or sac, affixed to the rock by means of a long slender 
peduncle. It 1s found in the northern seas of Ame- 
rica Referring to the figure, A 1s placed at the 
ejestive orifice; C, at the branchial orifice; P, at 
the peduncle. 

Anather genus is Dendrodoa, MacLeay, of which 
one species, Dendrodoa glandaria, 18 given at Fig. 
8033 a represents the animal of the natura) size: 
the base 1s incrusted with pebbles, and resembles 
the cup of an acorn; 4, the same seen obliquely, so 
as to show the top, which is a little compressed. 
The oufices are minute 

In this family the Fodia rubescens (Fig. 3034) 1s 
also placed. It 1s of an oval shape, and 18 attached 
to stones by means of a kind of sucker. It 1s found 
on the coasts ot North Ameica. 

We may also here notice the Cystingia Guffithsn, 
Macleay (Fig 3035), which in many particulars 
ppiiar ies the Boltenia. The peduncle 1s evidently 
the portion by which the animal is fixed It as 
found in the northern seas of America (Winter 
Island, ‘Captam Parry’s Third Voyage’). <A, the 
animal of the natural size, see on the right side, 
B, the same magnified, seen on the Jelt side, a, ejes- 
tive orifice, &, branchial orifice, 4, grains of sand 
extcinally inciusting the thick end of the pe- 
duncle 

It 1s, perhaps, to this family that we must refer 
that singular animal the Chelyosoma Mac Leayanum, 
Brod , a native of the Arctic seas, where tt 1s found 
adhemng to stones. The cotiaceous envelope is lam- 
nated above, and modified into divisions ke the 
bach shell of a tortoise; and consists of eight some- 
what homy angular plates, of which thiee surround 
the branchial ontfice, and four the other. This spe- 
cies 18 represented at Fig 3036 a, side view, 
b, seen fiom above, c, the interior of the uppe 

plate. 

Another family of the Tumeata 1s that of the Sal- 
paceans (Les Biphores, Brug , Thalia, Biown, 
Salpa and Dagysa, Ginel ) This tamily compre- 
hends numerous species, many of which are so 
transparent that if 1s not always easy to discern 
them ma body of sea-water They ale free, not 
haed, and are enclosed in a gelatinous cartilaginous 
tunic, of an oval o: cylindical form, and open at 
both extiemities that at the posterio: extremity 1s 
Jarge and tutmphed with a valve, which permite the 
entrance of the water, but prevents its exit, which 
takes place only at the anterior ormhce Hence by 
a senes of dilatations and contractions, the water 
enfermg at one orf ce, and being forcibly expelled 
at the other, the animals eid themyelves along, 
the hind pat foremost Within the tubular cavity 
or canal through which the water passes 1s a vas- 
cular uiband, attached by both ifs extremities to 
the walls of the canal, so that 1t 18 perpetually laved 
by the cunent as it passes, this vascular uband 4 
the branchial apparatus The visceta occupy a 
small cavity between the canal and the dorsal 
poition of the tun near the mouth, which opens 
adjacent to the upper extremity of the branchial 
nband, In many species the tume exhibits the 
most bralliant colours of the rainbow, while its tlans- 
eee permits the internal paits to be perfectly 
Visible 

The most extraordinary fact in the history of these 
yet impertectly understood mollusks is that stated 
by Chamisso According to this observer, Salpwz 
aie found swimming in chains, the individuals com- 
pusing the chain adhering to each othe: apparently 
by means of minute suckers, but probably without 
olmame union, These adherent Salpa give birth to 
individuals of very different form, which are always 
wolated, but which produce concatenated oalpe, 
and these concatenated Salpme again produce 1so- 
Jated beings, and sv on in alternate succession, ge- 
neration after generation Cuvier, who quotes Cha- 
masso, says, ‘ It is certain that in some species may 
be seen young individuals in the interior of their 
parents, adheing together by means of a soit of 
minute sucker, and differing in form from the ani- 
mals containing them.” We have still much to 
learn of the economy of organic beings! The Sal- 
paceans are found in the Mediterranean and the 
hotter latatudes of the ocean. Many are beautifully 
phosphorescent. Among the genera of this family 
may be mentioned Holothuiia, Monophorus, Phy]- 
hroe, &c. 

Referring to our pictorial specimens, Fig 3037 
represents the Salva flroloidea (genus Timouiensis, 
Quoy and Gaim.). It does not appear to be con. 
catenated: the anterior extremity is very elongated 
and pointed, It 1s found in the seas of Timor, &c. 

Fig 3038 represents the Salpa polymorpha, Quoy 
and Gaim. It 1s angular and recurved, with the 
terminal orifices very much approximated. Whether 
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Fig. 3039 represents oné of the concatenated ene. 
cies, Salpa fusiformis, of which several are shown 
united together. The concatenated Salps form 
chains, often of many yards in length, and, as they 
are subject to the undulation of the waves, float 
along with a serpentine motion; the contractions 
of each individual are synchronous, and thus the 
chain winds its way over the surface of the sunlit 
ocean, like a Jong-drawn riband of silver, 

Fig 8040 represents the Salpa Zonana, also one 
of the agglutinated species. The upper specimen 
shows several individuals united together, and below 
are two individuals disunited. 

We may now pass to the Aggregated Tunicata, 
Les Aggrégés of Cuvier. 

The Aggregated Tunicata are not united to each 
uthe: by mere agglutination, but aie conglomerated 
together into # single organic mass—a compound 
unity, and in this respect remind us of the coal 
polypes. Nevertheless 1t would appear from the 
observations of MM. Audouin and Milne Edwards, 
that the individuals of which any aggregated mass 
consists were produged from the egg distinet, and 
that they lived thus and swam about, not unlike 
tadpoles in form, vibrating a slender tail. Afver. 
waids, however, at a certain period of their exist. 
ence, they undergo a soit of metamoiphosis, and 
numbers uniting together constitute one aggregated 
whole. In structure they approach more or less to 
the Ascidian mollusks. Some, however, as the 
Botiylh, with an opening at each extremity, may be 
legaided as agmegated Salpe 

In the genus Botryllus the separated animals are 
of an oval foim, and ten or twelve united together 
form a sort of stat, which 18 fixed upon other hodies, 
and often on the Aseidie The branchial orifices 
are at the extiemity of the rays of the star, and the 
othe: o1fices open info a common cavity in its 
centie Ifthe onfice of one individual be arntated, 
that animal exclusively contracts, but if the centie 
be touched, all contiact together. Reterring to 
Fig 3031, several stais of the Botryllus stellatus are 
seen on a specimen of Ascidia intestinalis, a; & re- 
presents one of the stars o1 discs magnified, 

Another group ts represented by Py: osoma, cele- 
brated tor its phosphorescence. 

These singular creatures present the appearance of 
a simple gelatinous tube, rather lager at one end 
than the other The tube varies in different species 
from one to six inches in Jength, it 1s hollow, with 
a distinct aperture at the larger end, and, as Cuvier 
and Rang say, closed at the other Mr. George 
Bennett, however, describes the tube as open at 
both ends, the oufice at the smaller extiemity being 
more contracted than that at the other. 

Now the substance of this tube, uf examined, will 
be found to consist of a multitude of buds, or gem- 
mules, closely set together in a common gelatinous 
fissue, these buds are all distinct animals, each 
with ifs bianchial onfice and visecia, and thus o1- 
ganically united, the tubular aggregation swims on 
the sea, by the combined contractions and dilations 
ol the multitude wothing in unison, a continuous 
stream of water being propelled through the tube 
Several oe are described, as P Atlanticum, P. 
elegans, giganteum, &c. Knveloped in a flame 
of bight phosphorescent hght, and gleaming with a 
gieenish lustre, the Pyrosoma presents a most bril- 
liant appemance, and when seen at night in vast 
shoals upwards ol a mile in breadth, and stretching 
out till lost in the distance, the glory of the spec- 
facle may be easily imagined. The vessel, as it 
cleaves the gleaming mass, thiows up strong flashes 
of light, as af ploughing through a liquid fire, whic’ 
iljJuminates the hull, the sails, and the ropes with 6 
stiange unearthly radiance. 

After death the splendour of the Pyrosoma van- 
ishes, and gives place to a dull pale yellowish white, 
Fig 3041 represents the Py:osuma giganteum; a, @ 
poition magnified. 

Another group or famnly of this section, compie- 
hending several genera, as Polyclinum, Synoicum, 
&e , presents us with species forming by aggiegation 
fleshy masses, incrusting or rooted upon other 
bodies. some are elevated, the distinct anrmall 
forming bianches; others have a sponge or fungus- 
like figure. 

Fig. 3042 represents the Synoicum ficus: 4, @ 
portion highly magnified, showing the several indi- 
viduals, Fig 3043 1epresents the Synoicum tu)- 
gens. Both are natives ot the European seas. 

Fig. 3044 represents an example of the genus 
Amaioucium, namely, A. proliferum, of the natural 
size. It is tound along the coasts of the British 
Channel. Fig 3045 represents a portion of the 
Amaroucium proliferum magnified. 

We have already said that the young of the 
Aggregated Tun:cata are free and independent, an 
not unlike the tadpole of the trog in ferm, though 
of extreme minuteness. Fig. 3046 represents the 
young of the Ameroucium proliferum highly mag- 





+ ds fhe tegumentary body of the trank, which 
fo within; 9, the pouch or tunic enclosing the 

of the young animal, which is surrounded b 
q nutritive vitelline fluid; 0, appendages termi- 
nating in suckers and enabling the animal to 4x 
itself; a”, the tail, formed by a prolongation of the 
tegumentary investment, and enclosing a tubular 
appendage of the vitelline sac, This tail ia cast off 
when the animals quit the larva state and assume 
their sessile and aggregated condition. 

It is to Milne Edwards that we owe our know- 
ledge of the metamorphoses of these singular ani- 
mals. See ‘Ann. des Sci. Nat.’ 1828, tom. xv,, 

Jo, and also the paper by Milne Edwards enti- 
sled ‘Observations ‘sur les Ascidies composées, des 
Cétés de la Manche,’ read before the French Aca- 
demy of Sciences, November 11, 1839, in which the 

hysiology of these interesting animals is deeply 
investigated. 

Fig. 3047 represents a fossil from the lower 
Ludlow rock, regarded as belonging to the Asci- 
dian Tunicata. 

Mr. Murchison remarks that these curious fossils 
are so grouped together, that he always compared 
them with packed or baked figs, and he says that 
Mr. Kénig, to whom he referred them, thus speaks 
of them :—‘*I am of opinion that they may be con- 
sidered to belong to the family of the Ascidie. ... 
‘They seem to form a group of globular cariceous, 
and, it may be added, pedicled bodies, for in one of 
them the cicatrix (or mark) for the insertion of the 

edicle distinctly appears. As, however, no traces 
of branchial or other apertures are to be found on 
the surface exposed to view, it would be rash to 
constitute this fossil a genus, or assign it a place in 
any of the known genera of naked mollusca.” It is 
the Ischadites Konigii of Mr. Murchison. 


CLASS BRACHTIOPODA, Cvuv. 


(Palliobranchiata, De Blainville, Owen, &c.) The 
class Brachiopoda, or Palliobranchiata, includes 
three groups, Terebratula, Lingula, and Orbicula, 
of which the species are all tenants of a bi-valve 
shell; but they differ so essentially from the ordi- 
nary mollusca of bi-valve shells, that their separation 
into a distinct class is abundantly justified. In 
common with the Barnacles, or Bernicles, the spe- 
cies of Lingula and Terebratula are affixed by means 
uf a fleshy tubular pedicle to submarine bodies. In 
Orbicula, on the contrary, the pedicle is wanting, as 
in the Balani, and the lower valve of the shell be- 
comes itself the medium by which the attachment 
of the animal to the rock is effected. In Lingula 
and Terebratula, the larger of the two shells is 
pierced at its summit or umbo for the passage of the 
edicle. 

The body of these mollusks within the shell is 
covered with a delicate mantle, lining the inside of 
the valves, and this mantle, which 1s traversed by 
blood-vessels, and furnished, especially along its 
edge, with vibratile cilia, constitutes the respirator 
apparatus, whence the term Palliobranchiata (Pal- 
lium, a mantle), mantle-gilled. 

In addition to this singularity of structure, the 
organs for procuring food offer many remarkable 
structural peculiarities. 

They consist of two long spiral arms, one on each 
side of the mouth, and in many species these are 
capable not only of being unrolled, but extended 
beyond the shell to a great distance in quest of 
food. They are usually furnished with numerous 
vibratory Glements for the more certain capture of 
the prey. They also appear to act as oars, enabling 
‘he animal slightly to alter its position. It is to 
these arms that Cuvier’s title Brachiopoda alludes. 

In Terebratula the two valves are unequal, one 
being more convex than the other, and pierced at 
its apex with an orifice for the transmission of the 
peduncle, by which the animal is moored to stones, 
corals, &c. Tne other valve is flatter and imper- 
forate, and presents us on its inner surface with a 
curious framework of shelly matter, consisting of a 
slender calcareous et fixed at its extremities to 
the lateral ridges of the hinge. This loop at first 
advances, and is then suddenly bent back upon 
itself, and at this point is attached to two processes, 
branching off from a raised line or ridge, running 
down the centre of the valve. This remarkable 
framework serves as a defence to the viscera, and 
as a support to the arms, which are fringed with long 
cilia. fh some species, as T. chilensis and T. trun- 
cata, the arms are not extensile; but in T. Psittacea, 
ot which Professor Owen, in the ‘ Trans. Zvol. Soc.,’ 
vol. i, gives an admirable account, the arms are 
enormously developed, fringed along their outer 
Margins, and ite fee except at their origin. In 
their retracted state they are disposed in six or 
seven spiral folds, but when stretched forth extend 
ie Sle the shell to twice its length. 

he mechanism by which these arms are unfoldgd 
is simple, he curious. The stem of each arm is 
ov II, 
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tubular, 


multitude of muscles, forming the walls of the canal, 
and shay bes spirally, is forced onwards up the tube, 
and thus the arm is expanded and protruded through 
the gaping valves, 

The arms of these animals are essentially service- 
able in procuring food, and having nothing to do, 
gill-like as they appear, with respiration or the re- 
novation of the circulating fluids, for their cilia have 
horny texture, and do not exhibit any high degree 
of vascularity. Their object is by their movements 
to produce a current of water to the mouth, which 
hurries with it the nutritive particles with which the 
fluid is charged. We may here notice some re- 
markable muscular peculiarities in Terebratula. 
Two pairs of muscles arise from each valve, those 
of the imperforate valve at a distance from each 
other; one pair arise near the centre of the valve, 
and these converging unite below the stomach; 
these then divide and pass through the foramen of 
the perforate valve, to be inserted into the pedicle. 
The other pair are short and fleshy, and arise from 
depressions near the centre of the hinge ; they are 
also inserted into the pedicle. 

Of the perforate valve the muscles arise close 
together, so as to leave impressions on each side of 
& supposed median line; one pair is mserted into 
the pedicle, the others are adductors of the valves, 
and merely pass from the one to the other. 

Fossil Terebratule are extremely numerous, and 
occur in abundance in some of the older strata to 
the supracretaceous group. The recent species are 
numerous, and widely diffused from the equinoctial 
to the polar seas. The depth at which they are 
found varies from ten to ninety fathoms. 

Of the different variations of form presented by 
Terebratula and its subgenera our pictorial speci- 
mens will give a good idea, 

Fig. 3048 represents the shell of Terebratula di- 
gona ; the border is straight, as if cut off. It is only 
found in a fossil state. 

Fig. 3049 is the shell of Terebratula globosa: a 
living species. 

Fig. 3050 shows the valves of Terebratula dorsata ; 
on the inner surface of one of which 18 seen the 
loop. It is one of the recent species. 

Fig. 3051 is a fossil species, Terebratula deformis. 

ie 3052 is another fossil species, Terebratula 
alata. 

Fig. 3053 is Tercbratula rubra, a recent species. 

Fig. 3054 is the Terebratula Caput Serpentis, a 
recent species. 

ae 3055 is the Terebratula Lyra, known as fos- 
sil only. 

F 12.) 3056, Terebratula canalifera, fossil. 

Fig. 3057 is the Strigocephalus Burtini, fossil. 

Fig. 3058 is the 3 eaoa heb fossil, 

Fig. 3059 is the Magas pumuilus, fossil. 

Fig. 3060 is the Pioducta Martini, fossil, 

In the genus Magas the system of support is be- 
ginning to disappear, and in Producta the lower 
valve 1s not perforated at its summit, but is divided 
into two equal parts by a distinct transverse suture. 
(See Martin's Petrificata Derbiensia, t. 22, fig. 1,2, 3.) 
It is here, perhaps, as a link between Terebratula and 
Orbicula, that the genera Thecideum and Stropho- 
mena will range. 

The genus Thecideum is characterized by the 
shell being equilateral, but very inequivalve: one 
valve is hollowed, the heel or hook r:ecurved and 
entire, without fissure; the other flat, and withont 
trace of internal support. The animal Is unknown, 
but probably resembles that of Orbicula. One living 
species (Th. mediterrancum) is found in the Mediter- 
ranean. Fig. 3061 represents Thecideum radiatum ; 
a, the natural size. 

Tn the genus Strophomena the shell is snubequi- 
valve; one valve 1s flat, the other somewhat exca- 
vated. There is no trace of an internal support. 
No hving species. Fig. 3062 represents the Stro- 
phomena rugosa. 

We now turn to the genus Lingula. 

In this genus the pedicle is very Jong, cartilagi- 
nous, and nearly cylindrical. The testaceous valves 
are somewhat elongated, compressed, truncated an- 
teriorly, and acted upon by adductor muscles ob- 
liquely placed. On opening the valves the animal 
appears enclosed between two delicate membranes, 
forming the mantle. The margins of this mantle 
are thickened and fringed with delicate vibratile 
cilia, The mouth opens at the summut of a promi- 
nence, and on each side spread out the arms, which 
are fleshy, flat, and fringed; when contracted they 
roll up in a spiral manner, and can be uncoiled and 
protruded to a considerable extent fiom the shell. 

The Lingula is generally supposed to be moored 
or attached by its peduncle, but inthe specimen of 
L. Audebardi, examined by Professor Owen, there 
was no trace of the adhesion of any foreign body to 
the extremity of the peduncle. 

Fig. 3063 represents the Lingula anatina, a native 
of the Indian seas. The valves are thin, horny, and 
greenish. 






and contains a fluid, which, acted upon by 1 


five to nine fathoms. 


We now turn to the genus Orbicula. 
In Orbicula there is no peduncle; and the twe 
valves differ in form and size. One is conical and 
rounded, somewhat resembling the shell of a limpet, 
and has been regarded as a Patella by the older 
writers. The other valve is flat, with a fissure in 
the centre, for the passage of a ligament by means 
oven i! : ae to the rocks. Asin Lingula, 
usk Nas ciliate 
enon hie ed arms, rolled up spirally 
_Fig. 3064 represents the Orbicula lamellosa. The 
cilia of the mantle appear protruded through the 
valves. The recent species of this genus are found 
attached to stones, shells, and sunken wrecks, at va- 
rious depths to seventeen fathoms. The Orbicula 
lamellosa is a native of the coasts of Peru; it was 
found by Mr. Cuming in groups, the individuals 
being in many instances piled in layers one over the 
other, on a sandy bottom at a depth ranging from 
At Ancon they were found 


attached to dead shells, and also clinging to the 
wreck of a Spanish vessel, of about three hundred 
tons, which went down in the bay about twelve 
years ago. The sunken timbers (for the sheathing 
was pone to decay) were covered with these shells 


times invested with flat 


much in the same way that beams on land are some- 
arasitic fungi, At Inqui- 
qui they were taken adhering to a living Mytilus. 
Sce ‘Proceeds. Zool. Soc.’ 1833, p. 124, and also 
‘Trans. Zool. Soc.’ i, for descriptions by Mr. Bro- 
derip of several new species of Terebratula, Orbi- 
cula, and Lingula. Pow species occur in the 
green-sand, oolite, and carboniferous limestone. 

The genus Crania is placed here by most zoolo- 
gists. The upper valve is patelliform, the lower 
valve is attached by its outside, the greater part of 
it being generally extended over the substance to 
which it adheres. There are four muscular imprea- 
sions on each valve, 

Fig. 3065 represents the Crania personata, the 
only living species known. It dwells at great ie en 
adhering to stones and shells; and has been dredged 
up in two hundred and fifty-five fathoms of water. 

Fossil species of this genus are found in the chalk. 
Referring to Fig. 3065, a shows the shell viewed ex- 
ternally ; Band c, inside views of the flat and con- 
cave valves, In the ‘Trans. Zool. Soc.,’ vol. i., is an 
admirable paper on the Brachiopoda, by Professor 
Owen, to which we have already alluded; and to 
which we refer our readers for more full and minute 
details, 

Here pervs we ought to close the subkingdom 
Mollusca, or Heterogangliata, Owen; for the singu- 
lar group of animals upon the general history of 
which we are about to enter, though referred to the 
Mollusca by Cuvier and preceding zoologists, cannot 
but be regarded as coming within the pale of the 
Crustacea, between which and the Annelids it ap- 
pears to form a iink of union. Cuvier, who was well 
acquainted with the nervous system of the animals 
of the group in ¢uestion, namely, the Cirrhopods or 


| Curnpeds (bermeles, acorn-shells, &c.), observes 


that they constitute in many respects an interme- 
diate link between the Mollusca and the Articulate 
(crabs and other Crustacea); yet we incline to the 
views of Martin-Saint-Ange, who considers their 
situation to be between the Crustacea and Annelids 
--and were we devoting this work to an exposition 
of the scientific arrangement of the animal kingdom, 
such would be the station in which we would place 
them. As this, however, is not our object, and as 
zoologists are divided in their views on the subject, 
we shall treat of them as a class per se, and leave 
their situation open, only observing that while Mar- 
tin-Saint-Ange considers them as Annelidian Crus- 
tacea, M. de Blainville regards them as Crustaceous 
Moillusks. 


CLASS CIRRMOPODA 


Tre Cirrhopoda (Cirrhipeda, Cirripeda, or Cirri- 
pedia) were all included by Linnwus in the genus 
Lepas, and placed among the Multivalves of his 
Vermes, between Chiton and Pholas; and when we 
reflect that their anatomy was not understood, we 
shall not be surprised at his arrangement. This class 
may be divided mtu two great sections, viz. the Pe- 
duneulated Cirrhopods (Campylosomata, Leach,) 
and the Sessile Cirrhopods (Acamptosomata, Leach). 

All are marine; in figuie more or less conical ; 
often compressed, and enclosed in a shell, of vanable 
form, and composed of many pieces, either soldered 
or not soldered together. In one case only there 1s 
uo true shell, but a soft envelope in heu of it. The 
shell, or its representative, is either adherent to fo- 
reign bodies by the intervention of a fleshy peduncle 
issuing from the mantle, or is sessile and without a 
peduncle. Within the shell the body is invested 
with a sort of mantle, open on one side. There is 
no distinct head; no eyes, and no true tentacula ; 
but from the apical portion of the body emerge & 
certain number of jointed and ciliated cirrhi. The 
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mouth 
ticulated jaws, The branchiw are on each side of 
the base of the first cirrhi. The nervous system con- 
sists of a double cordon, with ganglia, giving off 
tibres to every part. But leaving these generaliza- 
tions, let us take one of these animals and examine 
it, with a view to a more clear and definite idea of 
the group in question. We will take the Common 
Bernicle, Pentalasmis anatifera (Lepas anatifera, 
Linn.). The Bernicle, Fig. 8066, is widely spread, 
and clusters of these strange creatures may be seen 
adherent to floating logs of wood, the timbers of 
wrecked vessels, the sides of rocks, and other ob- 
jects affording a secure attachment. Each indivi- 
dual consists of a body enclosed in a shell, not unlike 
that of a mussel in figure, and of a fleshy worm-like 
stem or peduncle, the extremity of which is fixed to 
the object upon which the animal is stationed. This 
stem is tubular, tolerably firm, and has a fleshy feel ; 
it is composed exteriorly of a fine coriaceous outer 
membrane, bedewed with a watery fluid, and be- 
neath this, of an inner membrane of considerable 
density, apparently consisting of muscular fibres, 

running for the most part in parallel longitudinal 

lines. That these fibres are muscular we may con- 

elude from the animal having the power of contract- 

ing the stem, or of twisting it in various directions, 
Within the tube there is a fluid secretion. 

The budy, as we have said, is enclosed in a shell; 
and this shell is composed of five pieces. Four 
pieces are lateral, two on each side; while between 
the valves down the back is interposed a single nar- 
row wlip uniting them together. Their colour is 
white, more or less tinged with purplish blue. 
Along the anterior margin the valves are but par- 
tially connected by membrane, leaving a large fis- 
sure, through which emerge the plumose and jointed 
army or cirrhi. 

Removing the shell so as to expose the body, we 
find it enveloped ina fine membranous mantle ; at 
ity apical portion are the jointed cirrhi in fwo rows, 
each row consisting of six pairs of these appendages, 
und each rises from a single stem or footstalk at the 
base, The apical pairs are the longest; the others 
decrease in rotation, They are based on decided 
articulations of the body, and the shortest pair are 
regarded by some as the analogues of the jaw-feet 
(pieds-machoires) of Crustacea. In each of the 
cirrhi is a double canal, for establishing a circulat- 
ing current, traversing all their joints. Between the 
base of the shortest cirrhi, or pieds-machoires, are 
certain pyramidal fleshy appendages, like the radii of 
a minule starfish, and which are regarded as bran- 
chig, though the cirrhi are also, perhaps, aérating 
organs. 

The mouth is placed at the lower part of the fis- 
sure through which the cirrhi are protruded, and 
terminates a raised tubercle or prominence. — It is 
furnished with a horny lip, having minute palpi, 
and with three pairs of mandibles, of which the two 
external are horny and serrated, the internal soft 
and membranous, In these triple jaws, we trace a 
decided analogy to the Crustacea, while the cirrhi 
represent the true and false limbs of these animals, 
and the fleshy appendages their branchiw. 

From the symmetrical arrangement of the cirrhi we 
might expect to find a similar disposition of the 
nervous system, and accordingly, as in Crustacea, we 
find it homoganglate—that is, composed of ganglia 
or knots, and symmetrical nervous threads. Four cso- 
phageal ganglia give origin to four nervous cords 
proceeding to the muscles and viscera. A double 
cord, connected by ganglia, is continued down the 
ventral aspect of the body, supplying the cirrhi. 

The mouth leads toa short firm asophagus, which 
receives a supply of saliva from two large glands, 
and enters a capacious stomach with sacculated 
walls, and surrounded by the liver—a mass of minute 
sacculi: fhe alimentary canal is simple; it runs 
alung the dorsal aspect of the body, and terminates 
at the root of a tail-like prolongation, between the 
two longest cirthi. 

The tood of the Bernicles consists of small Crus- 
facen and mollusks; these are entangled by the 
nany-jointed plumose cirrhi, which are perpetually 
thrown out and folded again, so as to setve the pur- 
pore of a casting net, and drag the prey to the mouth, 
where it 1s seized and crushed. 

Of the blood-vessels little is known, With regard 
{o the reproduction of these creatures, the eggs are 
seen enclosed at certain times within the hollow of 
the peduncle, where they appear of a blue colour, 
and render the pedicle opaque; from this they pass 
through @ minute conduit into the cavity of the 
mantle, where they are arranged hike two leaflets, 
attached to the septum between the body and the 
peduncle. They are enclosed in a film, out of which 
they fall when ready to hatch. At first these leaflets 
of ergs are small, and blue; a» they increase, they 
lose that tint and assume a tinge of pink, and at last 
become nearly white. 

We may now turn fo our specimens. Figs. 3067 
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Bernicles, They are from a shell-less species of 


the genus Alepas. 
Fig. 3067 : rN is a gelatinous production of the 


horny envelope which serves to attach the peduncle. 
B', a small individual affixed, as is often seen, to 
the pedicle of the parent. 1, the first membrane of 
the pedicle. C, the convex part, containing the body 
of the animal. D, the fissure from which the cirrhi 
protrude. F, the cirrhi. E, the termination of the 
pedicle, where the eggs stop. G, the eggs arrived 
within the mantle. 

Fig. 3068, the same letters refer to the same parts 
asin Fig. 3067. H, the part of the feet which sus- 
tains the cirrhi. 

Fig. 3069, the same, with the interior more ex- 
posed. e,e, the canal which carries off the peduncle 
within the mantle; 5, a nutrient vessel to the pe- 
duncle and eggs; g, g, the membrane of the mantle, 
which intercepts direct communication between the 
peduncle and the cavity of the mantle. J repre- 
sents the body enclosed in its proper envelope. 

Fig. 3070, the same more displayed. B, B, the 
muscular tube open, in which the eggs are seen. 
e, ¢, the course of the egg-duct in the thickness of 
the second envelope: g, g, g, the envelope opened 
and turned back. J, J, J, the proper membrane of 
the body of the animal. It is between this mem- 
brane and that of the envelope, g, g’, that the eggs 
are found, 

Fig. 3071, a side view of the Common Bernicle 
(Pentalasmis anatifera) taken out of the shell, en- 
veloped in its proper membrane. V, the cervical 
ganglion; v, the nerve which is given off from it to 
ro to the muscles of the skin. J, the two levator 
muscles of the lower lip. K, K, branchiw; A, a 
horny tubercle on each side of the egestive orifice. 
U’, the extremity of the articulated tube, tipped 
with fine hairs. It contains a canal opening at its 
extremity by a minute orifice, and receives at its 
base two vesicules. 

Fig. 3072, anterior view of the same, showing the 
articulated disposition of the body, each ring of 
which corresponds to a pair of feet. S, the adductor 
muscle of the valves; F, the cirrhi. 

Fig. 8073, the digestive apparatus, D, the mouth; 
d, the oesophagus; d’, the stomach; d”, the little 
tube communicating with a kind of saceulus, @”, 
of the same structure as the stomach, T, alimentary 
canal; A, terminal aperture, U U, certain vesicule, 
uniting in a single canal and terminating at U’ by 
a small orifice. 

Fig. 3074, disposition of the nervous system. 1, 
first oesophageal ganglion, with branches, v, 2, v!, 
destined to muscles of the dorsal part. V, salivary 
glands supplied by a minute nerve. Z, nervous 
ganglia; 2, 3, 4, 5, 6, other ganglia giving nerves to 
the feet; g' and y, two threads given to the arti- 
culated or caudal tube; 7 corresponds fo the centre 
of the oesophagus, which has been removed. 

It is trom Mr. Thompson that we Jearn the ex- 
traordinary fact that the young betnicles and other 
Cirrhopods on emerging from the egg are quite free, 
and very different from their parents. They possess 
lovomotive organs, consisting of a large anterior 
pair of limbs, provided with a sucker, and hooks for 
the purpose of mooring themselves at pleasure to 
vatious objects~ and also of six pairs of swimming- 
limbs, acting in concert like oars. Besides these 
they have a tail bent under the body, consisting of 
two joints and terminating in four bristles; this is an 
additional locomotive organ, Thus endowed the 
swim along in a@ series of bounds, the oars and tail 
going in measured time successive impulses. They 
have, moreover, large lateral eyes set on peduncles, 
and the body is covered with a sort of shell, as we 
see in certain Crustacea (Cyclops, &c.), which they 
closely resemble, and for which Mr. Thompson at 
first mistook them. 

In due time a metamorphosis takes place; the 
shell is thrown off, the eyes disappear, the limbs 
become transformed to cirrhi, the regular valves 
develop themselves, the peduncle shoots forth, and 
the animal becomes pe:manently fixed. 

Beheving these little creatures fo be the Jarvm of 
some crustaceous animal, some of them, says Mr. 
Thompson, * were collected in the spring of 1826, 
and, in order to see what changes they might 
undergo, were kept in a glass vessel, covered by 
such a depth of sea-water that they could be 
examined at any time by means of a common mag- 
nifving glass; they were taken May 1, and on the 
night of the 8th the author had the satisfaction to 
find that two of them had thrown off their exuvia, 
and, wonderful to say, were firmly adhering to the 
bottom of the vessel and changed to young bar- 
nacles, such as are usually seen intermixed with 
grown specimens on rocks and stones at this season 
of the year (Balanus pusillus, Penn.). In this 
stage the sutures between the valves of the shell 
and of the operculum were visible, and the move- 
ments of the arms of the animal within, although 
these last were not yet completely developed; the 
eyes also were still perceptible, although the prin- 
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been thrown off with the exuyium exuvie), gs 
the 10th another individual was seen in the ‘act of 
throwing off its shell, and attaching itself as the 
others to the bottom of the glass. It only remains 
to add, that as the secretion of the calcareous 
matter goes on in the compartments destined for the 
valves of the shelly covering, the eyes gradual} 
disappear, from the increasing opacity thence 
produced, and the visual ray is extinguished for the 
remainder of the animal’s life; the arms at the 
same time acquire their usual ciliated appearance. 
Thus then an animal originally natatory and logo. 
motive, and provided with a distinct organ of sight, 
becomes permanently and immovably fixed, and its 
optic apparatus obliterated; and furnishes not on] 
a new and important physiological fact, but is the 
only instance in nature of so extraordinary a meta. 
morphosis. 

“During the whole of the spring and summer 
months the water teems with these exuvie of 
Tritones (the animal inhabitant, according to 
Linnwus, of the barnacles): it is impossible to 
avoid drawing up numbers every time a towing-net 
is thrown out; nay, the tide is at times discoloured 
from their abundance ; but to be certain that these 
are really such, Jet a stone with several barnacles 
upon it be kept in sea-water, regularly renewed, 
towards the latter end of April or the beginning of 
May, and with due attention many of them may be 
observed in the act of throwing off exuvise in every 
respect identical ; let it be recollected however that 
these are the casts of the animal alone, and not of 
the valves of the shell, or of the operculum.” 

These researches were followed up by Mr, 
Thompson, and in a paper read before the Royal 
Society on the 5th of March, 183%, he detailed his 
discovery of similar transformations in the young of 
the pedunculated Barnacles (see ‘ Phil. Trans.’ Pl. I. 
1835). His first observations have been confined to 
the young of the sessile Balani. The following is 
an abstract of the paper :— 

“The farvee of this tribe, like those of the Balani, 
have the external appearance of bivalve monoculi, 
furnished with locomotive organs, in the form of 
three pairs of members; the most anterior of which 
are simple, and the other bifid. The back of the 
animal is covered by an ample shield, terminating 
anteriorly in two extended horns, and posteriorly in 
a single clongated spinous process. Thus they 
possess considerable powers of locomotion, which, 
with the assistance of an organ of vision, enable 
them to seck their future permanent place of 
residence. The author is led trom his researches to 
the conclusion that the Cirripedes da not constitute, 
as modern naturalists have considered them, a 
distinct class of animals, but that they oceupy a 
place intermediate between the Crustacea decapoda 
—with which the Balani have a maiked affinity— 
and the Crustacea entomostraca, to which the 
Lepades are allied; and that they have no natural 
affinity with the testaceous mollusca, as was sup~ 
posed by Linnewus, and all the older systematic 
writers on zoulogy.” 

With respect to the inference deduced, viz, that 
these animals are not related to the testaceous mol- 
lusca, there is, as we have said, much difference of 
opinion, but the point at issue we shall not attempt 
to moot. Turning first to the Bernicles, or pedun- 
culated species, we may observe that they are widely 
spread, and adhere to submarine bodies in consider- 
able numbers. They have been found not only on 
floating wood, the hulls of ships, bottles, and other 
articles driffing about, but on shells, on turtles, 
whales, and even sea-snakes. We have seen # 
large log of timber completely covered by them, 
so that it was hidden entirely; to see thousands of 
these creatures all compacted in close array, writh- 
ing and twisting about, was a singular spectacle; it 
reminded us of Medusa’s head, serpentibus hor- 
ridum. 

It would appear that the growth of these animals 
is very rapid, for a ship perfectly free from them 
will often return after a short voyage covered with 
them below the water-line. The negroes of Goree 
are said to eat a large species of Pentalasmis, which 
it is reported is of delicate flavour. 

We may now turn to our pictorial specimens 
illustrative of the genera into which the peduncu- 
Jated group is divided, and first we notice Alepas. 

In the genus Alepas the general figure of the 
body is oval and compressed, There is no shell, ifs 
place being taken by a subgelatinous and somewhat 
transparent envelope, continuing itself with the pe- 
duncle. The individual on which M. Rang founded 
the genus was attached to the umbrella of a Me- 
dusa. Fig. 3075 represents the Alepas parasita. 

The next genus, Gymnolepas, is divided by Dr. 
Leach into two subgenera, Offon and Cineras. The 

edicle is long, the shell merely rudimentary. In 

tion there are {wo auriform tubes attached to the 
outer investment of the sot Fig. 3076 represents 
the Otion Cuvieri (Gymnolepas Cuvier). It is & 
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native of the warmer parts of the ocean, and has 
been received from the coasts of Senegal. In the 
Mueeum of the Royal College of Surgeons is a fine 
group of these animals attached to a large sessile 
species coon diadema) which is a parasite of 
the South Sea whale: a, the animal attached ; 4, the 
small jJateral valves; c, the single valve; d, the 
terminal valves. 

In Cineras there are no auriform tubes, and the 
form is more angular. Fig. 3077 represents the 
Cineras vittata (Gymnolepas vittata): a, the ani- 
mal; 6, the Jateral valves; c, the single valve; d, 
the terminal valves. This species is a native of the 
Indian seas. In-the Museum of the Royal College 
of Surgeons there is an allied species termed Cineras 
Hunteri, of which two small groups are attached to 
the tail of a sea-snake Gaerne bicolor). We 
turn next to the genus Pentalasmis (Anatafa, La- 
marck ; Pentalepos, De Blainville). 

In this genus the shell is well developed, and 
consists of five pieces: the peduncle is elongated. 

Fig. 3078 is the Common or Duck Bernicle, Pen- 
talasmis Anatifera (Lepas Anatifera, Linna:us), 
which is also represented at Fig. 3066. 

This epecies is widely spread, being carried at- 
tached to floating objects from sea to sea. On 
the coast of Africa it is very abundant. It is this 
species which was formerly regarded, not only by 
the ignorant, but even by men of education, as 
the young of a species of goose, into which it ul- 
timately became transformed, An account of this 
absurd error is given in our notice of the Bernicle 
Goose (Anser Bernicla) in vol. ii. p. 51. It affords 
one proof, amongst many others, of the general 
ignorance which formerly prevailed, and which is 
but now passing away, with ee are to the laws 
of organic life. Nature was then but little studied, 
nor can we wonder that those who believed in 
witchcraft, necromancy, and astrology should readily 
eredit the tale of bernicles turning into geese, at- 
tested as it was by so many authorities. The ory 
would class well in the Metamorphoseén of Ovid, 
with those of the coral turning to stone, of snakes 
produced from the spinal choid of human bodies, 
and of hornets bred from dead horses. 

The genus Pollicipes next requires our notice. 

The animal resembles Pentalasmis, but the pedicle 
1s shorter, and rough hke shagreen; the shell is tn- 
angular, ‘and, besides the principal side valves, is 
furnished with a number of accessory pieces fixed at 
their base; they are marked with transverse stria, 
and are pointed. Fig. 3079 represents the Polli- 
cipes Mitella, a nafive of the warmer seas. 

Allied to the preceding genus is that termed 
Scalpellum (Polylepas, De Blainville). In this form 
the peduncle or pedicle is short and scaly. The 
shell consists of thirteen pieces, six of which on each 
side form a sort of composite valve, and between 
these valves is the dorsal piece, Fig. 3080 repre- 
sents the Scalpellum vulgare, common im the seas 
of Europe, attached to fronds, corals, &e.—a group 
of four are given thus affixed. Fig. 308] 1s a view 
of the composite valves. 

An allied species is found in the Straits of Magel- 
haens. The next genus is regarded by Mr. Sowerby 
ax intermediate between the sessile and peduncu- 
lated cirrhopods ; its shell is regular, subpyramidal, 
end compressed ; the valvular pieces are eight, 
with a shelly plate at the base analogous to that of 
Balanus. The peduncle is tendinous. 

This genus is termed Lithotrya by Mr. Sowerby, 
n tithe which M. de Blainville has changed, we know 
not why, for Litholepas; though he quotes Mr. 
Sowerby’s description, and states that he has never 
seen {he animal. 

The Lithotrya dorsalis (Fig. 3082) is remarkable 
for living embedded in stones, the valves only ap- 
pearing externally; but whether it perforates holes 
for itself, or occupies those which have been worked 
ont by some mollusk, is not at present determined. 
It has been found at Montserrat, one of the Antilles. 

Cuvier in his ‘Régne Animal” notices a genus 
called by him Tetralasmis, in which the valves are 
four only in number, and the peduncle, which is 
Jarge, is covered with hairs. The species he describes 
as Tetralasmis hirsutus. 

Leaving the Pedunculated Cirrhopods, let us now 
turn to those which are sessile. 

The Balani, or acorn-shells (Les Glandes de Mer) 
essentially agree with the Bernicles ; they have, how- 
ever, no peduncle or footstalk, but are sessile, that 
is, immediately fixed apon the substances to which 
par attach themselves, or in which they are more 
or less embedded. 

We often see the shells of mussels and oysters 
covered with balani densely crowded together. If 

y way of example we examine these balani, we 
shal] find them to be shrouded in a cone of hard 
calcareous matter, composed of various pieces, ac- 
Curately fitted together, and enlarging with the 
growth of the animal. A thin calcareous base or 
Closing plate fixes the cone to the substance on 
which it rests, Its apex presents four pieces so 
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arranged as to form an operculum or valvular lid, || coalescing at the sides, and forming altogether by 


shutting up the hollow cone when the animal retires, 
but capable of being upened for the protrusion of 
the cirrhi. 

From the restricted genus Balanus, several genera 
are separated by modern naturalists, according to 
characters represented by the cone, and its opercu- 
lum. These animals were well known to the 
ancients, and the larger species were regarded as 
delicacies. At the present day the Chinese eat the 
flesh of the Balanis Tintinabulum, which when 
cooked has, it is said, the flavour and delicacy of a 
lobster, and the Balanus Psittacus is regarded at 
be decid as a luxury. 

The genus Pyrgoma, which we may first notice, 
has the cone formed of a single piece, open at the 
apex, thick and compressed. The base is closed b 
a cup-shaped plate; the operculum is bipartile, cael 
part consisting of two valves, which are vaniable in 
form, the posterior one being in some species much 
elongated. 

The species of this genus are found either adherent 
to or embedded in corals, and not unfrequently are 
overgrown by them, and so buried. 

Fig. 3083 represents the Pyrgoma crenatum ; at a, 
specimens are seen of the natural size in a madre- 
pore, the astrwa favosa; b, c, and d, are different 
views and sections of the cone magnified; e, the 
Opercular valves magnified. 

In the genus Clitia, the shell consists of four irre- 
gular pieces, two large, and two smaller, dovetailed 
together by their dentated edges. The operculum 
is bivalve, one portion being irregularly quadrate, 
the other nearly triangular. 

Fig. 3084 represents the Clifia verrueca (Lepas 
striata of Pennant, Lepas verruca of Gmelin), some- 
what enlarged. It is a native of the European seas, 
and is found on the British coast, 

We now pass to the genus Creusia; we find here 
the cone quadrivalve, the pieces unequal, the base 
deeply cup-shaped. Like the Pyrgomata, these 
shells are affixed to, or imbedded in madrepores, and 
other corals, 

Fig. 3085 represents the Creusa gregaria: a, the 
shell of the natural size imbedded in madrepoie ; 
b,c, d, the cone in different views magnified, latter 
a section; e, the opercular valves magnified, 

The genus Coma, to which we turn next, presents 
us with a pretty species, the Conia porosa (Fig. 
3086), found in the Mediterranean, the West Jndian 
and other seas. The shell is subconical, composed 
of four subtriangular valves, with longitudinal striae 
highly developed. The operculum consists of four 
pieces. 

We now turn to the genus Tubicinella. In this 
form the shell is subeylindrical ; the cylinder, which 
is truncated at both ends, is formed of six pieces, 
smooth within, but longitudinally striated, and 
marked by distinet elevated rings externally ; 80 as 
to bear some resemblance to the windptipe of a qua- 
druped. Beneath it 1s closed by a membrane. The 
operculum is composed of separate pieces not arti- 
culated. But one species of this genus is known, 
the Tubicinella Baleenaium (Fig. 3087). It is para- 
sitic, infesting the bodies of whaies, which are some- 
times seén studded by it mm ieredible multitudes, 
fo the great suffermg, one would suppose, of the 
huge monsters of the deep, in whose skin and fat 
these creatures bury themselves almost to the sum- 
mit of the aperture of the shell. The rings mark the 
successive stages of growth in this cirrhopod ; their 
number therefore is variable. Another parasitic 
genus Is that termed Coronula (Chenolobia, Leach; 
Cetopirus, Ranzani; Diadema, Schumacher). In 
Coronula the shell is partially orbicular, and is com- 
posed of six unequal mbbed pieces, so completely 
soldered as to present the appearance of one undi- 
vided shell. dhe opercular valves would not com- 
pletely close the aperture without the membrane 
which unites them. 

The Coronula Balenaris (Fig. 3088) is found 
throughout the South Seas, imbedded in the skin and 
fat of whales, of which animals it must be a great 
tormentor. We have already alluded to a specimen 
of Coronula Diadema, in the Museum of the Royal 
College of Surgeons, to which is attached a group 
of the Otion Cuvieri (Gymnolepas Cuvier). For 
an admirable and most elaborate illustration of the 
anatomy of the cirrhopod of Coronula, Dr. H. Bur- 
meisters work ‘Zur Naturgeschichte der Ranken- 
fusser’ (Berlin, 1834) may be referred to by those 
who wish to pursue the subject. 

Ranzani has founded a genus which he terms 
Chthalamus, and which he describes as having a 
very depressed shell with six pieces or valves, very 
thick at their base, and forming very regular rays; 
the aperture is tetragonal; the operculum subpyra- 
midaj]. He gives as an example the Chthalamus 
stellatus (Fig. 3089), a native of the Mediterranean. 

We may now turn to the restricted genus Balanus. 
The species assigned to this genus offer considerable 
varieties of form; al] have the shell composed of 
six pieces, four of which are comparatively large, 
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their junction a rude hollow cone, having its aper- 
tures closed by an operculum of four valves, and at 
its base a testaceous plate. 

The genus Balanus is widely spread; groups of 
different species are found covering rocks, floating 
wood, shells of various kinds, those even of the pe- 
dunculated bernicle, the armour-like investment of 
lobsters and crabs; any objects, in short, which will 
afford them a sure resting-place. 

As an example of this genus we select the Balanus 
Psittacus (Lepas Pasittacus, Molina) as an example, 
Fig. 3090. This gigantic species is a native of va- 
rious parts of the coasts of South America, and is 
described by Captain Phillip Parker King, RN., in 
his account of the mollusks, &c., collected by the 
officers of H.M.S, Adventure and Beagle, employed 
between the years 1826 and 1830 in surveying the 
south coast of America, ‘This cirrhiped,” he Says, 
‘“which at Concepcion de Chile is frequently of a 
Jarger size than tive inches and a half long, and 
three inches and a half in diameter, forms a very 
common and highly esteemed food of the natives, 
by whom it is called Pico, from the acuminated 
process of the two posterior valves. ° The anterior 
and posterior ari valves when in contact pie- 
sent some resemblance to a parrot’s beak, whence 
Molina’s name (Psittacus). ih is also found ver 
abundantly at Valdivia and at Calbuco, near the north 
of the island of Chiloe. It occurs in large bunches, 
and presents something of a cactus-like appearance. 
The parent is covered by its progeny, so that large 
bunches are found composed of from filly to a hun- 
dred individuals, each of which becomes in its turn 
the foundation of another colony. One specimen, 
in the possession of my friend W. J. Broderip, Esq., 
consists of a numerous group based on two large 
individuals, They were collected by bemg chopped 
off with a hatchet. At Concepcion, where the 
were found of a larger size than to the coutkwanl 
they are principally procured at the island of 
Quiriguina, which hes across the entrance of the 
bay, whence they are exported in large quantities 
to Valparaiso and Santiago de Chile, where the 
are considered as a gieat delicacy, and, indeed, with 
some justice, for the flesh equals in delicacy and 
nehness that of the crab, which, when boiled and 
eaten cold, if very much resembles.” 

Referring to Mig. 3090, @ represents the Balanus 
Prittacus, about one-fourth of the natural size; 5, 
the opercular valves of the natural size; the spiked 
terminations of the posterior valves are very de- 
cided, It is from the fissure between the two an- 
terior valves, and which is capable of being opened 
by the action of certain muscles, that the plumose 
cirrhi emerge, and the spines seem as if intended to 
protect them. A fine group of the shells of this 
species, clustered one upon another, forms a most 
pieturesque object. 

From the genus Balanus Dr. Leach separated cer- 
tain small species which habitually live imbedded 
in sponges, and placed them in a distinct genus 
under the title of Acasta Ot this the Acasta Mon- 
tagui (Pig. $091) is an eaample. Two varieties are 
known; one quite plam with a flat base, the other 
furnished with spines. and with a convex base: a 
replesents the spinous varicty ; b, the smooth va- 
riety. 

The vahdity of Acasta is not admitted by Mr, 
Sowerby, who restores the species to the genus 
Balanus. 

A genus termed Catophragmus by Mr. Sowerby 
has been founded by that naturalist for the reception 
of some singular species with a bivalve operculum, 
and a shell composed of exght unequal pieees, form. 
ing a subconical tube. A remarkable pecuhanty, 
with respect to the shells of Catophragmus, con- 
sists, says Mr. Sowerby, “in a number of narrow 
perpendicular valves, arranged round the shell 
cone, and in rows like pales, the first row of mince 
consists of eight pieces, eee so as exactly to cover 
the sutures of the shelly cone immediately sur- 
rounding the animal; around this are then placed 
several sets of more and more numerous pieces, 
gradually decreasing in size, so that the outer row, 
which is the most numerous, consists also of the 
smallest pieces. Additional rows seem to be pro- 
duced as the animal increases in age, for a young 
specimen in our possession has only one row of eight 
pieces covering the sutures of the first cone, while 
a much larger and older specimen still retains pait 
of three rows, and has evidently lost some of the 
external rows. The young individual also shows 
that the whole of the pieces are pointed af their 
superior extremities, whereas in the old shells these 
extremities are s0 worn or eroded as to become 
very irregular and obtuse.” 

As an example of this genus we give the Cato- 
phragmus imbricatus, Sowerby, Fig. 3092. It is a 
native of the seas around the West India Islands : 


'@ represents the old shell of this species of the 
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natural size; b, the same magnified, showing the 
rows of perpendicular appendages to the she!ly 
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3087,— Fubicinella Bult narum, 





3089 — Clithalamus stelatus 





3048,—Pyrgoma crenatum. 





3091 —La.anus Montagui, 
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3092 —( atopbraginus imbricatus 
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3e4 —Clitia verruc 





$068.—Coronula Baleenaris. 


3090,--Balanus Paittaeus, 
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3093,—Ostomeris angulosa. 
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8066.— Conia porosa. 





3085 —Creusa gregaria. 





$094.—Carcinus manus, open. $046.— Carapace of Carcitus mamas, 





3097 .—Carapace of Astacus fluviatilis. 





3101.—(law of Thelphusa f 





3102.—Vosterior Fout of Thelphusa fluviatilis. 





3095.—Aastacus fluviatilis, open 
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3103,-—Antennee of The) phusa fluviatilis. $100,—Juw feet of The)phusa fluviatilis. 
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9099.—Under side of Male Crab. 
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800¢.— Under side of Female Crab. 9 Q 297 





$104.—Crah-fishing, 
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cone, and of which a triple series is seen; c is the 


young shell of the natural size adhering to a portion 


of rock; d isthe same magnified, and placed in such | 


@ position as to show the operculum, and the pointed 
ends of the additional pieces with which the shelly 
cone is first strengthened, before an additional layer 
is added or the points have become eroded. 

Another and very curious genus established by 
Mr. Sowerby is Octomeris. The cone consists of 
eight pieces, their sutures internally exhibiting an 
angular configuration; the shelly pieces are exter- 
nally foliaceous; there is no internal plate; a thin 
epidermis 1s observable; the operculum consists of 
four parts. As an example, we give Octomeris an- 
gulosa, Sowerby, Fig. 3093: a represents the shell 
in such a position as to show the operculum and the 
eight fohhated pieces of the cone ; ¢,d, ef, g, h, t, h, 
represent the eight pieces separated and present- 
ing their internal surface: c, the anterior piece ; 
d, the posterior piece ; /, the operculum, consisting 
of four pieces, of which the two anterior are the 
largest. 

With respect to fossil specimens of the shells of 
the Cirrhopoda, they appear to be of rare occur- 
rence ; fragments of Pentalasmis from the Calcaire 


ARTICULATA, Cvv. 


faux term Homogangliata, 
Owen as the designation of this great group or sub- 
kingdom, alludes to the condition of the nervous 
system,—the term Articulata to external conforma- 
tion, the body being composed of # series of rings 
formed by the skin or integument, which may be 
soft as in the worm and leech, or hard and serving 
us an external skeleton, as in the beetle, the crab, 
and the Jobster. 

With respect to the nervous system, it consists of 
a series of ganglions symmetrically disposed along 
the ventral region of the body united by intervening 
nervous filaments so as to form a continuous chain. 
The first, or anterior pur of ganglia are an excep- 
tion, as far as position is concerned, to the rest, 
being placed on the dorsal aspect of the bore ; they 
give off a nervous ring which embraces the aso- 
phagus, and communicates with the succeeding 
gangha. These msophageal ganglia also give off 
nervous filaments fo the head, the organs of vision, 
hearing, taste, &c., and being in some degree devoted 
to the perceptive faculties, have been regarded as 
analogous to the brain in the higher onders. The 
other ganglia in succession give nerves to the re- 
spective segments of the body to which they belong. 
In the higher crustacea the sophageal gangha are 
consolidated into one, and in numerous instances 
certain of the succeeding ganglia become blended 
into single ones, so as to forma few concentrated 
hervous centres. 

As may be inferred from the arrangement of the 
nervous system, the body in the Homogangliata I» 
symmetrical, Where limbs exist we find them dis- 
posed in equal order and number on each side ; and 
there are distinct sanguiferous and respiratory sys- 
tems. Among the Homogangiiata, the various groups 
or classes differ much from each other in’ form and 
characters; in habits and modes of life. Some are 
aquatic, some terrestrial; and every mode of pro- 
gression from crawling to swimming and flying 1s 
exhibited among them. 

We have said that the framework of the Homo- 
ganghata, or Articulata, consists of a sernes of rings 
of greater or less density either composing the in- 
teguments themselves or else added to them, and 
constituting a kind of external skeleton, both for 
the attachment of muscles and the protection of the 
internal parts. 

In the lowest groups the rings are soft and nume- 
rous, and the body is elongated ; these beings, such 
as the Jeech, worm, &c., have no true limbs, though 
appendages of use in progression are allotted to the 
various segments. In the higher groups the limbs 
are well developed, and in one class we find wings. 


CLASS CRUSTACEA 


(Crass, Lousters, &c.). The Crustacea are all, or 
almost all, aquatic in their habits, and have their 
organs of respiration modified for the element they 
naturally tenant. In their bodily conformation they 
do not depart from the annulose model, though the 
rings in the higher groups of the class coalesce to a 
greater or less extent, accompanied by an according 
concentration of the nervous system. In the Jower 


groups, indeed, the annulose conformation is manitipy 


tained, as in the Myriapods (Centipedes, &c.), an 
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| grossier of Grignon, and the Suffolk crag, have been 


met with, and fossi! balani have been found in tertiary 
deposits, and species are recorded from the ‘beds of 
Piacenza, Bordeaux, Paris, Essex, &c. Here, then, 
we terminate our sketch of the Cirrhopoda, which, 
enclosed as they are in shelly cases, few, we think, 
will consider as immediately allied to the bivalve 
testacea, Their symmetrical limbs and nervous sys- 
tem are distinguishing characteristics of great im. 
portance; and with respect to the shell and mantle, 
which, if analogous to the same parts that envelope 
the mollusks, would certainly determine an approxi- 
mation between the two groups: even these parts, 
according to Professor Burmeister, are essentially 
different, and bear more resemblance to the external 
covering of the crustacea than that of the mollusea. 

We may here also revert again to the singular 
transformations which the young of the Cirrhopodi 
undergo atter exclusion from the egg, and of which, 
if the observations of Cavolini, of Mr. Thompson, 
and Professur Burmeister be verified, some of the 
crustacea, as the common crab, also afford exam- 
ples. The changes of the young cirrhopods from a 
state of freedom, and from a comparatively perfect 
organization, with eyes and limt's adapted for swim- 


propa: by Professor || each segment has its limb subservient to locomotion. 
\ If with Latredle, Lamarck, and others, we place the 


Woodlice (Oniseus, Porcellio, and Armadillo) within 
the pale of the Crustacea, we have in them a link 
immediately in connection with the Myriapods, 
whence through the Ligia oceanica, or marine onis- 
cus, and other allied genera, we advance to the 
genus Cyamus (subgenus Leptomera), and then pass 
on to the Sandhoppers, as Talitrus, Gammarus, &c., 
and then to Squilla, Lucifer, &c., and so on to the 
Shrimps (Crangon), the Prawns (Paelmon), the 
Lobsters, and the Crabs. 

Ti isin these Jast that the greatest centralization 
of the system presents itself, the rings being sol- 
dered into a single carapace covering the anterior 
part of the body, and the nervous ganglia equally 
coalescing. 

The Crustacea are invested either with a horny 
terumentary covering, as in the shrimp, or with a 
mail of considerable hardness, composed of car- 
bonate of lime, as in the lobster and crab. This ar- 
mour is, indeed, an external articulated skeleton, 
secreted by a vascular dermis or skin, and is at in- 
tervals thrown off and renewed. 

We may here observe that in Latreille’s arrange- 
ment the Crustacea primarily resolve themselves into 
two great sections, the Malacostraca* (soft-shelled 
animals) and Fntomostraca (shelled insects). It 1s 
to the first section that we shall at present confine 
our affention. 

The modes in which the Crustacea have been 
classified are almost as various as the writers who 
have made this department of zoology their study. 
That of Milne Edwards is that to which preference 
is to be given. It does not differ in material points 
from the simplified table subjoined. 


MALACOSTRACA. 


Eyes on peduncles, and moveable. 
Orders. 
Brachyura- -as Crabs. 
Decapoda Anomura‘t—as Hermit Crabs, Birgus, &c. 
Macrura—as Lobsters, 
Unipeltata—as Squilla. 


Stomapoda \Bipeltata—-as Phyllosoma, Lucifer, &c. 


Eyes sessile and immoveable. 


Amphipoda—as Gammarus, Talitrus, &c. 
Lemodipoda—as Cyamus, Leptomera, &c. 
I,xopoda—as Ligia, Limnoria, Canolira, Oniscus, Ar- 
madillo. 

In order to understand the general structure as it 
obtains in the higher Malacostraca, let us take a 
familiar speciés, the Common Lobster, and atten- 
tively examine its organization. In the first place, 
then, we observe that the head and thorax are, as 1t 
were, blended into one piece, and covered by a 
dorsal shield or carapace, furrowed where the di- 
vision between the head and thorax extends. To this 
portion, called Cephalothorax, succeeds an abdo- 
minal portion covered with seven rings of armour, 
broad above, capable of motion, hinged upon each 


® Malacostraca, from padaxos, soft, orrpaxor, a shell. The name, 
alluding to the softness of the shell compared with that of a bivalve 
or univalve mollusk, is not, it must be con » very happily 
chosen. It is, however, verv generally adopted. 

+ Macrura and Anomura are generally spelled Macroura and 
Anomoura, and if so, Brachysra ought to be Brachyoura. 
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ming, to a fixed condition, and to a modification of 
structure destitute of organs of sight and locomotion, 
is indeed very surpriamg. Startling as the fact 
may be, there 1s no reason to doubt the correctness 
of Mr. Thompson's statements. It must then be 
concluded that on entering into life the little crea. 
tures are free agents, and possessed both of that 
peculiar instinctive impulse which urges them to 
seek a place of permanent rest, and of that insting- 
tive knowledge which enables them to determine 
upon that suited to their specific habits. Hence 
then does each species select its proper abode, the 
coral mass, the sponge, the log of wood, the rock or 
stone, or the skin of the whale, the shell of the tor. 
toise, or the valves of mollusks reposing at the bot- 
tom of the sea. Having once fixed upon their 
resting-place, and there settled, the transformation 
begin. and the once active cirrhopod is moored or 
fastened closely throughout its future term of ex- 
letence ; to this new mode of life is ite novel organi. 
zation adapted; its cirrhi enable it to prey on the 
minute tenants of the water; its shell defends it ; it 
grows ra idly, and fulfils the part allotted to it in 
the grand scheme of creation. 


other, and regularly overlapping each other’s edges 
in succession, Of these the last may be regarded 
as the caudal or tail-ring ; it has two oar-like plates 
on each side, of which the outermost is transversely 
jointed. We may here observe that Audouin and 
Milne Edwards consider the Cephalothorax to con- 
sist essentially of fourteen rings, viz., seven for the 
head, and seven for the thorax, so that with those of 
the abdomen there are twenty-one altogether, 

The hmbs are divided into three sets; on each 
side of the mouth are six limbs, termed jaw-leet 
(pieds-mAchoires), which are furnished with tentacu- 
lar appendages. These limbs manipulate the food, 
turn it about, and apply it to the powerful jaws. 
Under the chest are based five pairs of true limbs. 
Of these the first pair are remaikably developed, 
possessing vast power, and the last joint presents us 
with pincers or chelw, acted upon by voluminous 
muscles. In some Crustacea the cheli are the same, 
but in the lobster they differ: the Jeft pincer has 
its opposing edges finely dentated, and is used for 
seizing, culting, or rending prey. The night is 
bluntly tuberculated, and is adapted for holding 
anchor-lke upon any fixed object in otder to moor 
its possessor amidst the agitated waters. Of the 
four succeeding limbs on each side the two first end 
in small pincers, the rest in pointed articulators. 
Along the under surface of the abdomen (often 
called the tal, but erroneously) are certain articu- 
lated appendages, termed false feet: there are five 
pairs, and all, excepting the first pair, which are 
simple, are bifid at the Jast joint. These false feet 
are not used in Jocumotion, but are of service in the 
case of the female in enabling her to affix the roe 
or eggs to the under surface of the abdomen. An- 
teriorly the carapace projects in the form of a den- 
tated spine, protecting the eyes, two in number, 
yaced on short moveable footstalks or peduncles. 
3elow the eyes are four antennee, of which the 
centra) pair are the shortest and slenderest, and 
they are also bifid. 

In ascending the scale of beings from the Jowest 
grades of life to the highest, the crustacea are the 
first in'the scale to present us with definite organs 
of hearng ; for though insects hear, the organs 
themselves ‘have not been detected, though, most 
aaicineg they reside at the base of the antenna. 
nthe lobster they are placed on the basal joint ol 
the larger pair of antennw underneath, and appear 
in the form of a minute tympanic membrane, sur- 
rounded by a slightly elevated margin. This mem- 
brane covers a little cell filled with fluid, and a 
minute branch of the nerve supplying the antennz 
ramifies upon it. 

The mouth of the lobster is very complicated ; it 
is furnished with two mandibles, two powerful max- 
illea, and two maxillary palpi. The shell forms ~ 
labium, or sort of upper lip, but there is no distinct 
Jabium, or lower lip. : 

In the Macrura, of which the lobster is an ex 
ample, the abdominal portion is the great organ of 
locomotion ; hence the muscular development which 
it displays. It is by striking the water with a vigor- 
ous flap that the Jobster propels itself along; and 
the caudal paddles are so arranged that when the 
tail is extended they slide over each other ao as to 
present the least ible surface to the water, but 
during the stroke they expand. In accordance with 







thorax, the lobster makes a backward progression, 
and such is the vigour displayed, that by a single 
sweep of the tail the lobster will dart back instan- 
taneously to a distance of eighteen or twenty feet. 

In the Crustacea generally the digestive organs 
are simple. In the lobster the gullet leads directly 
to the stomach, which is of considerable size: its 
pyloric portion is supported by strong caleareous 

ieces, and is further furnished with three hard 

rinding teeth, moved by powerful muscles, the 
whole constituting an efficient apparatus for bruis- 
ing. This apparatus is popularly known as ‘the 
lady in the lobster.” The alimentary eanal is very 
simple. The liver consists of two large masses 
enclosing the pylorus, and is composed of agglome- 
rated clusters of minute sacculi. 

We may here notice the organs of respiration. 
Connected with the base of the jaw-feet and of the 
true feet, isa series of pyramidal tufts, consisting 
eavh of a stem sovered: with vascular filaments. 
These tufts or gills are shrouded beneath the cara- 

ace on each sxe, and fill a sort of shallow chamber 
ined with a fine membrane. Each chamber freely 
admita the water by a wide fissure, while an orifice 
near the mouth permits its egress ; this latter orifice 
is closed by a semi-membranous ffap (flabellum) 
continued trom the second of the jaw-feet, and so 
arranged that every motion of the jaw-feet tends to 
create a circulation of the water imbibed. The 
movements of the true limbs also add to this cixcu- 
Jation, and maintain a due current over the branchial 
surfaces. The stems of the branchial plumes en- 
close each an artery and a vein. 

With respect to the circulation, wefind a heart of 
an oval shape below the plate of the thorax near its 
margin; it consists of a single cavity with strong 
muscular walls, and gives off several main aiteries, 
which ramify over different parts. Of these main 
trunks one goes to the stomach, antennw, eyes, and 
mouth, another is ramified over the lobes of the 
liver; a posterior vessel supplies the great muscles 
of the tail, while a thoracie vessel, directed down- 
wards, sends a branch anteriorly, supplying the 
limbs, jaw-feet, and the branchis, and another 
branch posteriorly supplying the false limbs. The 
blood returns from every part by a system of veins, 
which merge into a series of extensive but very 
shallow reservoirs along the dorsal region. The 
largest occupies the thoracic part, and communi- 
cates with the heart by several short trunks, guarded 
at their entrance by valves. The blood poured into 
the heart is of two kinds, viz., purely venous, and 
renovated or arterial blood from the branchie ; 
hence the blood sent through the arteries of the 
system generally is of a mixed character. 

It must be observed, however, that Milne Edwards 
and Audouin regard the heart as purely systemic, 
and the reservoirs as the sole recipients of the venous 
blood, which, without passing through the heart, is 
transmitted at once to the branchiw, and thence 
returned purified to the heart by a series of vessels. 
It is, however, fully established that though the 
venous reservoirs send a portion of their blood to 
the branchis for renovation, they also send a portion 
through four valvular orifices to the heart, the valves 
being so constructed as to prevent its reflux during 
the action of the latter. The nervous system in the 
lobster, as in the other crustacea, is ganglionic. 
We have already alluded to the different degrees of 
ganglionic centralization exhibited by the crusta- 
ceous groups in accordance with their development 
of external organization. In the crab, for example, 
the abdominal and thoracic ganglia become com- 
pacted into one great central mass, fiom which 
nerves radiate to the Jimbs and various organs, 
This increase of centralization is not only exhibited 
by the progressive series of forms as they ascend 
the scale of development, but by the individuals of 
the highest grade as they advance from an imma- 
ture to a perfect condition. For example, in the 
_Tiver crayfish (Astacus fluviatilis), there are at first 
eleven distinct pairs of gangha; in a short time the 
first six pairs unite, forming six single masses; 
afterwards the four anterior ganglia consolidate 
into one mass, and the fifth and sixth unite to form 
another mass, while the other pairs continue dis- 
tinct. It has been suspected that in insects the 
nerves are of two kinds, viz., nerves of motion and 
nerves of sensation; and this condition of the ner- 
vous system has been found by Mr. Newport to 
obtain in the Crustacea. Yet we need not thence 
infer any high degree of susceptibility, for there is 
still no brain, unless, indeed, we five this term to the 
wsophageal ganglia, which, no doubt, they merit to 
a certain extent. Yet we may spare halt our pity 
for crabs, lobsters, and shrimps while boiling, and 
bestow that half upon the over-worked horse, the 
ill-used dog, or the suffering of our own species. — 

There are certain circumstances connected with 
the growth of the Crustacea which we must not here 
omit to notice. Imprisoned within their armour, 
the comet of frequent changes of it, in order that 
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tered, and cannot be increased by subsequent addi- 
tions. Strange to say, however, it is not only the 
shelly plates of these animals which are changed, 
but also the covering of the eyes, the lining mem- 
brane of the stomach, the teeth connected with it, 
and also the calcareo-tendinous expansions to which 
the mascles of the claws are attached. Released 
from its hard encasement, the soft body suddenly 
pushes forth its growth, and shortly acquires a new 
coat of armour, to be again cast off at the due 
period. 

Réaumur, who watched the process of exuviation 
in the river crayfish (Astacus fluviatilis), describes 
it as attended with many efforts and much struggling. 
“A few days previous to the commencement of the 
operation font in autumn) the creature abstains 
from all solid nourishment; the carapace and ab- 
dominal segments will be then found to offer less 
than the usual resistance to the pressure of the 
finger. Shortly afterwards the-crayfish appears rest- 
leas, and rubs its legs against each other; it then 
throws itself on its back, agitates and distends its 
whole body, by which the membrane joining the 
carapace to the abdomen is burst, and that great 
dorsal plate is raised. Some degree of rest follows 
these first struggles, but after a short time the ani-~ 
mal again puts all its organs in motion; the cara- 
pace is seen to rise gradually from the legs beneath, 
and in less than half an hour the animal has ex- 
tricated itself from this portion of its slough. By 


‘retracting its head, the antemnm, eyes, and legs are 


withdrawn as from a case, and the extrication of 
the last being the most difficult and complicated 
operation, is attended with so much pain, that the 
effort sometimes occasions the loss of one or more 
of these organs, The hinder parts are withdrawn 
with less difficulty; the head is conducted below 
the carapace, and the abdominal plates ane thrown 
off by a forward motion, attended by a brisk and 
distensive action. The creature is now seen di- 
vested of all its incumbrances, and the case is left 
unbroken, as if no struggle had ever taken place 
within it.” 

To this aecount we may add. as was found by 
Professor Jones, that the segments of the chelm, but 
not of the ordinary legs, are split in the neighbour- 
hood of the joints, and the articulating ligaments 
ruptured ; the internal broad tendinous plates re- 
main attached to the moveable joint of each pincer, 
and the stomach-lining with its teeth is contained 
within the rejected carapace. 

In the prawn, shrimp, &c., the process of exuvia- 
tion has not been watched ; in the Jobster, the cir- 
cumstances as detailed by Mr. Couch (* Mag. Botan 
and Zool.’ vol. 1., p. 171), differ from those attend- 
ing the exuviation of the River Crayfish. The 
lobster to the last is ravenous, and vigorous, and in- 
stances have been known in which, enticed by the 
bait, lobsters about to cast their slough have entered 
into the fishermen’s creels or traps, and on the men 
commencing to handle their prize, the animal has 
slipped away, leaving its empty husk in the grasp 
of the astonished fisherman. ‘It was by a circum, 
stance somewhat similar,” says Mr. Couch, ‘that 
the opportunity is afforded me of giving a minute 
description of a very perfect case, left by the crea- 
ture when it made its escape, for escape it did, to, 
the no small annoyance of the fisherman, who had 
calculated on the possession of a prize of somewhat 
above the ordinary magnitude. L cannot find that 
any extraordinary actions or contortions have been 
observed in the lobster when engaged in delivering 
itself from its trammels, or that the time is pro- 
longed, as in the case of the crayfish; and it is cer- 
tain that when freed ‘it possesses great activity in 
effecting its escape. In the specimen referred to, 
the cases of the antennae and palpi were perfect to 
their minutest extremities ; the stalk also, and the 
transparent covering of the eyes, were uninjured ; 
the segments and joints of the posterior part of the 
body with the caudal plates were all joined together, 
but without any intervening membrane; and the 
inferior parts from beneath the snout, including the 
jaws, the jaw-feet, the chelee and legs, with the sternal 
(breast) plate, esophagus, and internal coat of the 
stomach, formed one connected portion, with no fur- 
ther separatior than arose from the absence of every 
portion of membrane.” The manner in which the 
animal escaped was not to be mistaken. ‘* Through 
the middle of the carapace ran a line as straight as 
if it had been cut with a knife, and evidently formed 
by a natural process of separation, for it even pro- 
ceeded through the centre of the snout, to the ter- 
minal pointed process at the root which turned 
off to the right side, so that the Jeast effort by the 
anima] was sufficient to afford it a passage.”’ 

In the common crab, according tothe same ob- 
server, the exuviation takes place by a separation 
of the dorsal from the under part of the carapace, 
the animal lying on its back dunng the process. 
Previously to this event, in the crab, and, as it would 
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appar, aleo in the lobster, the fleshy contents of 
the limb-cases, and especially of the great chele, 
shrink very considerably, wasting away to mere ru- 
diments; were it not so, the flesh of the chela could 
not be extricated, for it does not appear that the 
claw-cases of the crab and lobster are fractured. 
“The newly extricated crab, not unlike a lump of 
dough enclosed in a membrane, has at first strength 
enough only to enable it to crawl to a place of 
safety, some hole or fissure. There it absorbs as 
much fluid as will distend its organs, and their com- 
mon covering, now as flexible as velvet, to the full 
extent of their capacity, by which means the depo- 
sition of the calcareous crust is made according to 
the newly acquired bulk of the animal, which is 
proportionat y the most increased in the youngest 
individuals, 
In the earlier stages of life the exuviation and 
sudden pushing forward of growth occur several 
times in the course of the year, but at more and 
more distant intervals as the animal verges towards 
maturity. When the full size is attained, the shell 
is most probably never cast off and renewed. We 
have ourselves examined a large Norway lobster, in 
a living state, the carapace of which formed a bed 
upon which a multitude of full-grown mussels were 
firmly attached in close array, presenting a curious 
picture. Mr, Couch has found oysters two inches 
and a half in diameter adherent to the carapace of 
living crabs; and many specimens of crabs with 
oysters firmly agglutinated to their carapace are to 
be seen in the British Musewm. 
There is another curious tact in the history of the 
crustacea, which we must not omit to notice, namely 
the power they possess of reproducing their limbs 
when lost by accident. The loss of a leg seems to 
be of little importance ; nay, when suddenly alarmed 
a lobster will frequently throw off its claws with a 
violent jerk, and indeed, when a limb is injured, the 
ammal generally breaks it off, at the joint second 
to its junction with the trunk, where the growth of 
a new limb the most speedily takes place. No pain 
appears to attend this strange operation ; the wound 
becomes covered with a delicate pellicle, and a new 
claw is in due time produced. It remains, however, 
unprotected by a hard shell until the next general 
moult, and seldom or never acquires the size of the 
corresponding claw, although it is perfect in all its 
arts. 
It has been asserted by many physiologists, and 
among them by Cavolini, that the Decapod Crus- 
tacea undergo several metamorphoses, after exclu- 
sion from the egg before obtaining their permanent 
figure. Mr. Thompson in the ‘ Philosophical Trans- 
actions’ describes the changes in the common crab, 
of which, according to, him, the newly hatched 

oung differs so much from the adult as to have 
een placed in a very distinct group of crustaceans, 
and described under the name of Zoea pelagica. 
The question, however, is by no means set at rest; 
Rathke, who ha: most elaborately traced the deve 
lopment of the crayfish, asserts thatthe Decapods, as 
far as he has examined their habits and economy, do 
not undergo the changes desoribed by Mr. Thompson 
in the case of the crab, adding that ‘‘at the end of 
their existence in the egg, they have exactly the 
same aspect, and are as fully developed ( ee as 
to size) as the full grown individuals.” (‘ Ann. Nat. 
Hist.’ 1837.) Mr. Westwood has dissected the eggs 
of the land-crab of the West Indies, and also denies 
the fact of any metamorphosis in that species. (See 
‘Phil. Trans.” 1835.) 

We may now turn to oug pictorial specimens illus- 
trative of the general gtructure of the Crustacen. 
Fig. 3094 represents the. Carcinus meenas, a species 
of crab common on our. coasts, with the upper por 
tion of the carapace removed to show the arrange- 
ment of the internal organs. a, a, a,a, the sto- 
mach; 5, 5, parts for a special purpose; c, the 
heart; d, @, the branchiw; ¢, ff, the liver. 

Fig. 3095 represents the river crayfish, Astacus 
fluviatilis, similarly Jaid open. a, 5, and c, denote 
the same parts as in Fig. 3094; d, d, d, d, the liver ; 
e, the bianchia ; ff; muscles of the mandibles. 

Fig. 3096 is the upper surface of the carapace of 
Carcinus menas ; a, b, andc, are regions correspond - 
ing to the parts marked by the same letters in Fig. 
3094; d, the posterior hepatic region; ¢, e, the 
branchial regions; f; f, the anterior hepatic re- 

gions. 

Fig. 3097, the carapace of Astacus fluviatilis. 
The regions into which it is artificially divided are 
marked by the same letters as in Fig. 3096. 

Fig. 3098, the under surface of the female erab, 
with the tail extended ; a, 6, c, d, e, sternal pieces ; 
Sf, g, h, i, latero-sternal pieces; &, 2, orifices; d, 2, 4 
abdominal appendages, or false feet. 

The detached figure (a) represents one of the false 
feet removed. 

Fig. 3099, a view of the under surface of the male, 
The detached figure (a) shows one of the false 
feet. 

Fir. 3100 represents the jaw-feet 4 oe 
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fluviatilis, a fresh-water crab found in the south of 
Europe. 1, the right internal jaw-foot; A, its inter- 
nal blade; a, 5, c, d, e, f, ils various articulations ; 
B, its external blade, or flabelliform palp: 2, jaw of 
the fourth pair with its palp: 3, jaw of the third 
pair with its palp: 4, jaw of the second pair: 5, jaw 
of the first pair: 6, mandible with its palp: 7 the 
upper lip: &, the tongue, a sort of horny lamellar 
process performing in some degree the functions of 
& lower lip. 

Fig. 3101, the claw or chelse of Thelphusa fluvs- 
atilis. a, the moveable finger opposed to the im- 
moveable finger; 6, of the claw; c, the carpus, or 
wrist. 

Fig. 3102, the posterior foot of Thelphusa fluvi- 
atils. a, the haunch; 6, the trochanter; c, the 
thigh ; d, the leg: e, the metatarsus ; f, the tarsus. 

Fig. 3103, the antennw of Thelphusa fluviatilis, 
a, the right external antenna; 4, the large antenna 
of the same side. 


ORDER DECAPODA. 


Brancnui® fixed to the sides of the thorax, in re- 
‘spiratory cavities; the oral apparatus composed of 
six pairs of members, True limbs five pairs. 

Section Brachyura—short-tailed Decapods, as 
‘Crabs. The Brachyura, or crabs, have their form 
far better adapted for walking on the shore, or at 
‘the bottom of the sea, than for swimming. The 
-cephalo-thorax is developed ; the antenne are short : 
the tail, or more properly the abdominal portion, 1s 
greatly reduced, and when not used is kept bent 
‘under the thorax, and lodged in a depression be- 
tween the orgin of the legs. The branchia are 
under the edge of the carapace in the form of 
‘broad lameliw laid over one another, and there are 
three flabella on each side derived from the roots of 
'the jaw-feet, of which two are embedded amongst 
the branchiwe, while the third, in a crescentic form, 
‘extends over the whole series. 

‘In some crabs all the fect, excepting the chele, 
‘end pointed, as in the common crab; but in crabs 
more especially adapted for swimming, the hinder 
‘pair of limbs are terminated by compressed paddles, 
‘or oar-blades. 

Most who have wandered along the shore of the 
‘sea at low tide have observed shoals of crabs run- 
ning quickly about in their sideway manner, and 
endeavouring when approached to hide themselves 
under stones, or bury themselves in the sand. It 1s, 
indeed, far more common for the crab thus to ap- 

roach the shore than the lobster, for the former 1s 
sar more terrestrial ; yet both, provided the gills are 
kept moist, will live a tong time out of their native 
element. Some species, indeed, are almost exclu- 
sively terrestrial, visiting the sea ony at certain 
 acaeeg and again returning to the land where they 

ive in deep burrows. 

The large edible crab (Cancer Pagurus, Le crabe 
pore ou tourteau, of the French, 1s too well 

nown to need description ; it may be taken as the 
type of brachyura. It is much esteemed as a deli- 
cacy for the table, but previously to moulting, 
and during the time in which it is destitute of its 
armour, its flesh is soft, watery, and very unpleasant. 
On the contrary, some of the crabs in the West 
Indies, and America, are at that season in their 
highest perfection. A writer in the ‘American 
Cyclopedia’ says, ‘‘ Myriads of crabs are caught on 
the shores of the rivers and creeks of the Chesapeake 
Bay, when in their soft state, and sold to great ad- 
vantage. The epicure who has never tasted soft 
crabs should hasten to Baltimore, Annapolis, or 
Euston in Maryland, in July and August, to make 
himself acquainted with one of the highest luxunes 
of the table.” 

The powers of vision, smell, and taste, are enjoyed 
by the crab in great perfection. With regard to 
smell, though, as has been well observed, every creel 
baited for the i tea of these animals and lobsters 
proves them to be endowed with it, yet where the 
organ is seated is a matter of doubt. 

The large edible crab, Cancer Pagurus, is partial 
to rocky coasts, and is taken around those of our 
island in great abundance. Crab-fishing is gene- 
rally conducted by two men, who go out in one 
boat ; in addition to their boat, they have lines, and 
vreels, Cruives, or crab-pots, as they are termed in 
various counties, the original cost of which amounts 
to about ten pounds. These creels are made of dry 
osiers, and resemble basket-work. They are con- 
atructed on the same principle as a wired mouse-trap, 
but the aperture, instead of being at the side is at the 
top. Within the cree), the bait, consisting of pieces 
of thornback, skate, or other fish, is fastened to the 
bottom, and the grgel is then dropped in some fa- 
vourable situation, @iree stones of sufficient weight 
being fastened in the fnside to sink it. The creels 
are sometimes let down to a depth of twenty fa- 
thoms, the fishermen being guided in this respect 
by the state of the weather, or the nature of the 









und. In fine weather they ere d d in from 
three to five fathoms ig but the crabs are chiefly 
to be found where the bottom is rocky. A line is 
fastened to the cree), and at the upper end of the 
Jine a cork is attached which floats on the surface. 
By this means the place where the creel is sunk is 
known to the fishermen, who usually set from forty 
to fifty creels at one time. The bait is suspended 
about the middle of the creel, and can easily be 
seen by the crabs, which, entering at the aperture, 
find, like a mouse in a wire trap, that escape is Im- 
possible. The difficulty of egress is increased by 
the entrance being overhead. Lobsters, prawns, 
and shrimps are frequently found captured in the 
same creel with crabs. When the fishermen have 
sunk the whole of their creels, they have still some 
time left to proceed farther out to sea for other fish 
before it 18 necessary to visit them. Crab-fishing 
is therefore a valuable addition to their means of 
livelihood, for it does not preclude the pursuit of 
other fish at the same season. The demand for this 
species of shell-fish is usually good, and in the 
nearest large town on many ies of the coast it is 
often fully equal to the supply. Thither the fisher- 
man’s wile, or some of his family, may convey the 
quantity taken; and, if the market be veal abund- 
antly provided, they can by means of the well-boxes, 
although already caught, be kept back for a time 
until prices rise again. These are all advantages 
peculiar to this fishery. When a few hours have 
elapsed, the fishermen visit their creels, one of them 
rowing and the other keeping a look-out for the 
floats, and taking out of the creels whatever has 
been captured. There may perhaps be a dozen dif- 
ferent owners of boats thus engaged, and it 1s there- 
fore necessary to have recourse to some means by 
which they may each secure the fruits of their indi- 
vidual industry without the risk of dispute. This is 
accomplished by reig bo aes 2 their respective 
floats by some peculiar mark—by a notch in the 
side—a mark in the shape of a diamond cut at the 
top—an angle cut off, &c. &c. The necessity of 
mutual protection points out to them the value of 
combination and union, and the marks adopted by 
the fishermen to distinguish their floats are conse- 
quently the result of some common understanding 
amongst them; or otherwise of an instinctive regard 
to the means by which not only one but all are 
enabled to pursue their calling in confidence and 
secuily. 

Crabs are brought to market both in a boiled and 
in araw state. If the market be distant they are 
placed in a well-box which is attached to the out- 
side of the fishing-vessel, and in this manner they 
are brought to Billingsgate from parts so distant as 
Norway. May, June, and July are the months in 
which they are generally out of season; but even in 
these months many may be obtained which are ina 
perfectly good state for the table. The male is of 
greater value than the female, and has larger claws. 
The sexes are distinguished as the cock and the 
hen. Before boiling, a good crab 1s known by the 
roughness of its shell, particularly on the claws. 
When boiled, the mode of ascertaimng its goodness 
is by holding the claws tight, and shaking the body, 
which will rattle, or seem as if water were in the in- 
side, if it be not in perfection. The time they are 
usually boiled is from a quarter of an hour to a 
couple of hours in sea-water, or in water in which 
salt has been infused. Sometimes they are put into 
cold water which 1s afterwaids heated to the boil- 
ing point; and this mode is believed to be less cruel 
than plunging them suddenly into water heated to 
a high temperature, though it 1s alleged they are 
inferior for the table when the former method 1s 
employed. 

Fig. 3104 represents a scene which may be often 
contemplated on different parts of our coast, fisher- 
men hauling up their creels for examination. Fig. 
3105 gives a good idea of the implements used in the 
crab and Jobster fishery. a, creels or crab-pots; 3, 
a lobster-pot, of cordage or netting on hoops; c, a 
well-box, for preserving the animals. 

We shall now pass to a review of our pictorial 
specimens ; stopping only to notice those species to 
whose history a more than ordinary interest is at- 
tached. 

Fig. 3106, Portunus variegatus. This species, 
one of the paddling crabs, is closely allied to the 
Carcinus mzenas of our coasts; but has the posterior 
limbs still more paddle-formed. It 1s a native of 
the Adnatic, and the Mediterranean. a, the ex- 
ternal antenna; 8, the external jaw-foot; c, the tail 
or abdomen. 

Belonging to the same natural group are several 
genera, as Portunus, of which the orbits, antenne, 
and jaw-foot, are represented at Fig. 3107; and one 
of the species, Portunus puber, at Fig. 3108. This 
species, the Cancer velutinus of Pennant, is about 
two inches and a half long; and is found on the coasts 
of England and the adjacent continent. It is the 
Cr&be & laine, the Crabe espagnol and Il’étrille of the 
French, Its flesh is accounted very delicate. Its 
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of), le Crabe entagé, or small common crab, is ex 
tremely common on our coasts and those of France 
It may be seen at low water running on the shore 
with great rapidity ; and when approached it buries 
itself in the sand. Though not much esteemed thi, 
crab is eaten both in London and Paris, We have 
seen baskets full hawked about the streets of ou, 
metropolis and the suburbs. 

Another allied form is the genus Platyonichus 
of which the P. bipustulatus, Fig. 3110, is an ex. 
ample. It is of moderate size, and inhabits the 
Indian Seas. We may here notice the genus Poly. 
bius, in which all the feet, excepting the chelw, are 
formed for swimming; the posterior pair are short 
and broad. A small species, Polybius Henslow;; 
Fig. 3111, 18 found in the British Channel, but gene. 
rally keeps at a distance from shore. 

Among the more exclusively marine genera jg 
that termed Lupea. The species are seen in the 
open ocean, swimming with great address near the 
surface, where, as Bosc remarked, these crabs have 
the power of suspending themselves motionless, in 
a state of repose. They haunt masses of drifting 
sea-weeds, and there find both a retreat and food, 
The carapace is remarkable for its transverse extent, 
and for the strong serration of its anterior margin, 
The anterior limbs, which are robust, are more or 
less armed with spines. The Lupea cribraria, Fig. 
3112, 18 of smal] size, attaining to the length of three 
inches. It inhabits the seas of Asia. Its colour is 
yellowish with numerous whitish spots. 

The Lupea pelagica (Portunus pelagicus, Fabr.), 
Fig. 3113, is remarkable for the length of the last 
lateral spines of the carapace. It is an active 


‘swimmer, inhabiting the Red Sea, and the whole of 


the Indian Ocean. 

Still more remarkable is the Tupea forceps 
(Fig. 3114), a small crab from the seas of the An- 
tilles. Its last Jateral spine on each side is con- 
siderably elongated, and the fore claws are pro- 
duced into slender and very long pincers, so that 
the anterior ,pair of limbs tar excee? the four suc- 
ceeding pairs. 

Among the Swimming Crabs we may notice the 
genus Thalamita, in which, from the width of the 
frame-work of the mouth, the eyes are thrown 
greatly apart, and the third joint of the last pair of 
limbs is elongated, and has a spine at the extremity 
of 1ts anterior border. These ponte are peculiarly 
manifest in Thalamita Chaptalli: (Portunus Chap- 
tallu, Aud.), Fig. 3115; n which species the an- 
terior margin of the carapace between the eyes 1s 
smooth. It isa natave of the Red Sea, is not more 
than an inch in Jength. 

In the Indian Ocean is found a very prett 
species, the Thalamita crucifera, Fig. 3116; the 
border of the carapace between the eyes is denti- 
lated, and on each side below the eyes are six 
serrations, Its general colour is reddish, with 
yellow bands and makings, a median mark on the 
carapace resembling a eross in figure. It is the 
Portunus cruciferus of Fabricius. 

Another species, Thalamita natator (Portunus 
sanguinolentus, Bos), Fig. 3117, has the anterior 
limbs not only very spinous, but also studded with 
tubercles and the anterior margin of the carapace 1s 
serrated. It is a native of the Indian Ocean. 

Among these genera of swimming-crabs, one of the 
most singular is that termed Podophthailmus; the 
eyes, which are placed upon short peduncles in the 
previous genera, are in this seated at the end of long 
moveable foot-stalks; these are inserted near the 
median Jine of the anterior edge of the carapace, and 
consist of two portions, the filst very long, the second 
very short; whereas in the Ocypodian crabs, which 
also have footstalks of the eyes jong, it is on the de- 
velopment of the second piece, and not of the first, 
that their length depends. These footstalks can be 
received for safety each into a long deep gutter, on 
the anterior border of the carapace. The antenne 
are below the ocular footstalks. Fig. 3118 represents 
one of the eyes, peduncles, and jaw-feet of Podoph- 
thalmus. - The only species, we believe, hitherto 
known is the Podophthalmus vigil (Portunus vigil, 
Fabr.), Fig. 3119, a native of the Indian Ocean. It 
is from two to four inches in length. 

We may now pass to those genera composing 
what Cuvier calls Les Crabes proprement dits, of 
which the Cancer Pagurus is an example. He re- 
marks that the third articulation of the outermost 
jaw-feet is notched or marked with a sinus near the 
internal extremity, and is almost square. The 
antenna are short or moderate. Close to the genus 
Cancer he places the genus Xantho, in which the 
antennz are inserted into the internal angle of the 
ocular cavities, and not outside, as in the former. 
Fig. 3120 represents the Xantho floridus, common 
on our coasts and those of France. a, the external 
jaw-foot; 5, external antenne. This is a smal! 
species, about two inches in length, of a reddish 
brown colour, with black claws. 
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In some respects the genus 
Yantho, but the external antennw are prolonged, 
and the stem is rage Reba The Piremela den- 
ticulata, Fig. 3221, ut half an inch in length, 
and of @ reenish colour, inhabits our coasts and 
those of France and Southern Europe. The cara- 
pace is strongly boased above. 

Another genus not very remote from Piremela is 
Thia, of which one species, Thia polita, Fig. 3122, 
1) European. It lives buried in the sand at a small 
distance from the shore, and is scarcely an inch in 
jength. Its colour is roseate. 

We may here notice the genus Eriphia; in this 
form the lateral antenne: are inserted between the 
ocular pits, and the median antenne. 

One species, Eriphia pein Fig. 3123, is very 
extensively spread, and occurs on the coasts of 
Kurope. Another species, Eriphia Gonagra, Fig. 
3124, is a native of the coasts of South America. 
A third species, Eriphia levimana, Fig. 3126, is a 
native of the shores of the Isle of France. 

Close to Xantho may be placed the genus Rup- 
pellia, of which one species, Ruppellia tenax, Fig. 
$126, is a native of the Red Sea. It is about two 
inches in length. 

According to Milne Edwards, between Cancer 
and Xantho may stand the genus Zozymus, of 
which the Zozymus sneus of the Indian Ocean, 
Fig. 3127, is an example. This species is about 
three inches in length, and of a yellowish colour 
spotted with red. 

There is a very remarkable genus of crabs termed 
Covystes, in which the exterior antenne are Jonger 
than the body, and furnished with two rows of cilia. 
The anterior limbs in the male are twice as Jong as 
the body, and nearly cylindrical ; in the female they 
are about as song as the body, and compressed, 
especially at the last joint; the other feet are ter- 
minated by an elongated claw pointed and chan- 
nelled Jongitudinally. ‘The carapace is oval, with 
un anterior rostrum. 

The Corystes Cassivelaunus (C. dentatus and C. 
Jongimanus, Latr.; Cancer Cassivelaunus, Pennant) 
is found on the coasts of England and a ane The 
specimens figured by Pennant were dredged up 
near Holyhead and Red Wharf, ey in deep 
water. Fig, 3128 is the male, Fig. 3129 the female, 
of this singular crab. The surface of the carapace 
is somewhat granulous, with two denticles between 
the eyes, and three sharp points on each side. 

Latreille gave the name of Melia to a form of 
Cancerians of which the Mela tesselata is an 
example, This species, Fig. 3130, is about half an 
inch an length, and of a whitish colour, with red 
lines. It is found on the shores of the Isle of 
France. 

We now pass to the genas Efisus of Milne 
Fdwards, a small group, ol which the Etisus den- 
tatus is an example. This species is about four 
Inches in length, and inhabits the seas of the Indian 
archipelago. ‘I'he carapace is represented at lig. 
JI3]. 

There are several genera of crabs, constituting a 
group called Notopods (Notopoda), which have the 
feet of the fourth and filth pairs clevated on the 
back, and not terminated with paddles, and the 
eyes supported by simple peduncles. ‘To this group 
belongs the genus Dorippe, Dromia, &c. 

The genus Dorippe has small claws, short and 
equal; the other fect are long and compressed, the 
third pair being the largest; the two last par are 
elevated upon the back, and terminated by a small 
hooked nail, which is folded back upon the next. 
joint. The eyes are small and lateral ; the external 
antenne rather long and setaceous. The species 
are widely distributed, inhabiting the seas of the 
warmer climates, as the Mediterranean, the Adriatic, 
and those of Manilla, &e. They seldom visit 
the shore, but haunt great depths, and it is probable 
that, as in Dromia, they use the hinder limbs for the 
papers of covering themselves with foreign bodies, 
vy way of shelter and concealment. Of their habits, 
however, very little is known. 

The Dorippe lanata, Fig. 3182, is found in the 
Mediterranean: the body and limbs are covered 
with reddish down. It is the Cancer lanatus of Lin- 
neus, From the genus Dorippe has been separated 
that termed Ethusa by M. hous and which may 
be distinguished from the former by the simple 
character of the orifice leading to the respiratory 
cavities. In Dorippe, there is on each side at the 
base of the anterior or claw-limbs, an aperture in 
the form of a button-hole, oblique, ciliated on its 
edges, and longitudinally stopped by a diaphragm, 
which communicates with the branchiw, and serves 
#8 an outlet for the water which leaves them. In 
Ethusa this is a fissure of the ordinary character. The 
Etnusa Mascarone, Fig. 3133, from the Mediter- 
rancan, isan example. It is the Cancer Mascarone 
of Herbot. 

The genus Dromia, one of the Notopods, is re- 
markable for the hirsute character of the limbs and 
carapace; the claw-limba are large and strong; the 
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ie et are elevated on the back, and 
rae jot which is bent is opposed to a spine 
erminates the penultimate joint. The eyes 
are small, aud rather approximated. The species 
of this genus are extensively distributed through 
the seas of the warmer climates; they are indolent 
in their habits, and live in spots where the sea is 
moderately deep, and rocks afford them snug places 
of refuge. Generally they are found covered with 
the valves of Conchifera, or with a species of fleshy 
polype (alcyomum), which they place and secure 
y means of their posterior limbs, and which mask 
them from the notice of enemies. The alcyonia, 
once fixed on the carapace, develop and extend 
themselves, and ut last entirely conceal it. In July 
the females rouse from their lethargic indolence 
and betake themselves to the shallows for the pur- 
pose of depositing their eggs. 

The Dromia rhinsuitisene. Fig. 3134, is found 
at the Cape of Good Hope. It is covered with long 
red hairs, 

Closely allied to Dromia is the genus Dynomene, 
in which the ocular peduncles are rather elongated, 
and the two posterior feet only dorsal, and much 
inferior in size to the other. The carapace is some- 
what heart-shaped. 

The only recorded example is the Dynomene 
hispida, a small species covered with hair, and 
found on the shores of the Isle of France. It is 
represented at Fig. 3135. 

e now turn to species more terrestrial in their 
habits, and capable of living for a considerable 
time out of water, from which they often wander to 
great distances. To the groups which display these 
habits, may be referred the Thelphusians, certain 
fluviatile crabs, which Milne Edwards regards as 
constituting a link between the Cancerians and the 
true Jand-crabs. In general form they approach En- 
phia; but they differ in habits, living in the earth 
about the banks of rivers, or in humid forests. 
Several species are known. The restricted genus 
Thelphusa is represented by a species well known 
in the South of Italy, Greece, Egypt, and Syria; 
the Crabe fluviatile of Belon, Thelphusa fluviatilis, 
big. 3136. 

This species, which was well known to the an- 
cients, and is figured on many of the Sicilian and 
Grecian medals, is very common on the huiders of 
the rivulets, streams, and lakes of the south of Italy, 
where it makes its burrows. The Greck monks, 
according to Cuvier, eat it raw, and during Lent it 
forms one of the dishes of the Italians. IJts carapace 
is about two inches in diameter both transversely 
and longitudinally. The general colour is pale 
gray. The upper surface is smooth, with Jittle fur- 
rows and asperities anteriorly along the sides. The 
claws are rough, of a reddish brown colour at. the 
extremities; they are long, conical, and unequally 
dentated: a, the external jaw-foot. Other species 
are Natives of India and Africa. 

An allied genus, Boscia, presents us with a species 
(the only one known) fiom the Antes and South 
America. Like the Thelphusa, it is terrestrial, 
inaking burrows along the banks of rivers. M. 
Milne Edwards states thaf a Cissection of an indi- 
vidual well preserved in spint, by M. Audouin and 


himself, discovered to them a very remarkable dis- | 
position of the branchial apparatus of this crustacean, 1 


The cavities which enclose the breathing organs are 
elevated far above the upper surface of the bran- 
chige, and present a great vacant space, the walls of 
which are lineal with a tomentose membrane, found 
to be covered with vegetation. The extensive 
branchial cavities are most probably intended in 
this crab for containing a due supply of water for 
Javing the branche ; but with respect fo the vege- 
tation noticed by MM. Milne Edwards and Audouin, 
It appears to us to have been accidental; it 
is however an interesting circumstance, and one 
out of many examples in which parasitic vegetation 
has been found to become developed im or upon 
living animal bodies. Fig. 3137 represents the 
Boscia dentata, about a third of the natural size. 
a, the antennary margin of the carapace; b, the ex- 
ternal foot-jaw. ' 

We may now refer to a group of land-crabs 
termed Ocypodians, remarkable for their extreme 
rapidity, which 1s such, says Cuvier, that a horseman 
has some difficulty in overtaking them; hence the 
term ‘cavalier’ hich the older naturalists applied 
to them. They hve in burrows which they ex- 
cavate in the sand or along the margin <¥ the 
shore. 

The carapace is rhomboidal and munch elevated 
anteriorly. The eyes arelong; the cornea generally 
large and transparent. The anterior limbs are ge- 
nerally very compressed, and of unequal size; the 
rest are long, and often terminate in compressed 
points. 

In the restricted genus Ocypoda, the cornea is 
transparent and very large, of an oval figure, occu- 
pying at least the half of the length of the ocular 
peduncles, and commencing very near the base of 
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those stems. The orbital furrows are very large, but 
not deep. In the male the difference in size be- 
tween the anterior or claw-limbs of each side is very 
considerable ; én the female, it is less striking. 
The species are widely distributed. One, the Ocy- 
poda Hippea, inhabits the coasts of Syria, and the 
econ canean borders of Africa. Itis distinguished 
y a tuft of hairs, which terminates the ocular pe- 
duncles. Other species are Indian and American, 

Fig. 3138 represents the Ocypoda arenaia, or 
Sand Crab of abet a native of the coasts ot 
North America and the Antilles. a, the under side 
of the head. 

The habits of this species are very singular. During 
the whole of the summer months, it lives on the 
shore, excavating for itself a burrow three or four 
feet in depth, above the line of the highest tides or 
dash of the waves. Jn this retreat it secludes itself 
during the day, coming abroad on the approach of 
dusk to seek for food —it traverses the shore very 
nimbly, and when pursued darts away with great 
velocity, at the same time elevating its claws by 
way of menace. Qn the approach of winter, or 
towards the end of October, troops of these crabs 
Jeave the sea-side, and march inland, till, arriving at 
some suitable spot, they dig deep holes like those 
along the shore, for the purpose of hybernation. 
Into these they enter, stopping up the entrance with 
such address, that no trace of excavation is left. 
They then retire to the bottom, and remain quiescent, 
till the return of spring, when, animated by the 
warm weather, they emerge from their dormitories, 
retrace their steps to the sea-side, and set about re- 
pairing their old dwellings. 

Certain species of the genus Ocypoda, as we have 
said, carry a tuft of hairs at the extremity of their 
ocular peduneles ; others, an appendage in the furm 
of a tubercle, cylinder, or see which overpasses 
the transparent cornea. We mentioned the Ovy- 
poda hippea of Northern Africa as an example, its 
ocular peduneles being tufted. Fig. 3139 repre- 
sents this curious species. a, the claw; b, the under 
surface of the male. 

The next genus of the Ocypodians is Gelasimus. 
In this form, the cornea is very smal! and rounded, 
and seated at the top of a Jong peduncle. In the 
femalesthe anterior or claw-limbs are very small, but 
in the males one 1s enormously developed, wlule the 
other remains undeveloped, bemg in fact shorter and 
more feeble than the succeeding limbs. It is some- 
times the right and sometimes the left of the antenor 
limbs which becomes enlarged, often mndeed to such 
a magnitude as to make the body appear trifling in 
comparison. It appears that some of the species 
have at a certain age, if not always, a stylet at the 
extremity of the ocular peduncle, on the side of the 
great claw, whilst the eye on the side of the unde- 
veloped claw always retains its ordinary form. 

The Gelasim are found in the warm countries of 
both hennspheres ; they live on the sea shore, or on 
the borders of salme marshes, and burrow deep cy- 
Jindrical holes running obliquely downwaids, and 
often so close together, and in such numbers, as to 
form a sort of crab-warren. Kach burrow ts tenanted 
by a pan of these crabs, and the male keeps guard, 
closing the entrance with its great claw. While 
running over the ground, these crustaceans usually 
heep the large claw elevated before the body, as if 
making a signalin order to call to some one, and 
from this habit they have obtained the name of 
callers or beckoners, ‘Crfibes appellants.’ The spe- 
cles are very numerous, but hke the Ocypoda they 
nie difficult to be distinguished, because the parts 
which differ the most, namely the front and the 
great claw, change their form with the progressive 
age of the ananal. One species observed in South 
Carolina by M. Bose, passes the three winter months 
in its retreat, and does not seek the water until the 
period of depositing Its eges 

Fig. 3140 1epresents the Gelasimus rag from 
the Indian Seas. a, the under side of the head; 6, 
the abdomen; ¢, one of the anfenne. 

Fig. 3141 represents the Gelasimus Marionis, from 
Manilla. 

Like the species of the restricted genus Ocypoda, 
the Gelasimi are singularly rapid, traversing the 
shore with such celerity that if 1s by no means an 
easy thing to overtake them: nor are they incapable 
of defence, as may be readily conceived from the 
magnitude of the great claw, which is extremely 
powerful, and well adapted for inflicting a severe 
gripe with the pincers, or even a lacerated wound, 
the serrations of the opposed edges }eing very 
sharp. 

We may now advance to a group of land crabs 
termed the Gecarcinians, known tothe French under 
various names, as Toulouroux, Criibes peints, and 
Crabes violets, &c. 

The Gecarcimians are, as it would appear, even 
more exclusively terrestrial than the Ocypodians, 
and so decidedly erganized are the branchiw for 
aérial respiration, that if submerged for any Jength 
of time in the sea, the animale perish from sutto- 
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gation: nevertheless it is essential that the branchie 
be always kept moist, for death equally results from 
the desiccation of these organs, : We have pre- 
viously alluded to the size of the branchial cavity 
in the Ocypodians, and in the present tribe the same 
confirmation exists. This cavity on each side is 
“not only very ample, being raised intoa vault highly 
elevated above the branchiw, but the tegumentary 
membrane which lines it is also very spongy, and 
jis often disposed into a sort of fold ion the lower 
edge of the cavity, so a8 to form a gutter or longi- 
tudinal trough for containing water when the animal 
remains exposed to the air. Jt has been shown by 
MM. Milne Edwards and Audouin (*‘ De Ia Respira- 
tion agrienne des Crustacés, et des modifications que 
l'appareil branchial éprouve dans Jes Crabes ter- 
restres’), that in all the Crustacea the branchie are 
fitted to perform the functions of respiratory organs 
in the air as wel) asin the water; that the more or less 
rapid death of the aquatic species when exposed to 
the air depends upon various causes, of which one 
of the most direet is the evaporation from the bran- 
chia, and that, consequently, one of the conditions 
necessary to the sepa of life in animals which 
have branchiw: and live in the air, is that these 
organs be kept moist, and always defended from 
desiccation. In the land-crabs these arrangements 
and provisions are proved actually to oceur, They 
possess various organs destined for absorbing and 
keeping in reserve the quantity of muisture neces- 
sary fur supplying the branchiw with a due pro- 
portion of fiuid: in fact, for maintaining them in 
working condition, 
The Jand-crabs are distributed through = the 
warmer regions of the Old and New World, and 
Australasia, but the species are most numerous in 
America and its islands. In their descriptions, 
however, of the habits of these animals, the writers 
who cae us with the most interesting details, 
viz., De Labat, Sloane, Brown, Wughes, Catesby, &c. 
( Nouveau Voyage aux Isles d' Amérique 3°‘ Natural 
fistory of Jamaica ;* ‘Civil and Natural History of 
Jamaica ;' * Natural History of Barbadoes ;* ‘ Natural 
History of Carolina‘), seldom attend tothe particular 
species, or enable us positively to identity that to 
which their details immediately refer. All the 
Gecarcinians, however, live more or less inland, 
paying at stated periods a short visit to the sea, the 
females for the purpose of disencumbering them- 
selves of the eggs, which are carried under the ab- 
domen. On Jand they dwell in burrows, where they 
undergo the process of exuviation. Their history, 
pays Lutreille, in Cuvier’s *Réogne Animal,’ may be 
summed up as follows :—* They pass the greatest 
part of their life on Jand, hiding in burrows, whence 
they issue forth in the evening ; some take up their 
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abode in graveyards, Once a year, when they would | 


lay their eggs, they assemble in numerous troops, 
and take the shortest course to the sea, without 
being deterred by any obstacles which they may 
meet with on the road, 


After the deposifion of the . 


eggs, they return in a state of great debility. Daring | 
the season of exuviation they block up, as is stated, | 


the mouths of their burrows; whilst undergoing 
this process, and sfill soft, they are termed ‘ bowr- 
siers, or Purse-crabs, and their flesh is then held 
in high estimation; nevertheless it is sometimes 
deleterious. This quality as attributed to the 
fruit of the manchineed (mancentlher), of which it is 
supposed, perhaps without foundation, that they 
have eaten.” 

We may here remark that these Boursiers, or Jand- 
crabs in # state of moult, and covered only by a soft 
membrane, must not be confounded with the Birgus 
Latro, or Robber Crab, a native of Ambovna, called 
by Rumphius Cancer crumentatus, or Purse-crab, 
trom its shape. It was from a confusion occasioned 
by this name of “ Purse-crab,” that Linnaeus assigned 
the Antilles as well as Amboyna as the locality of 
Birgus Latro (Cancer Latro). He gives Rochefort 
(* Hist. Nat. et Morale des Isles Antilles de ’Amé- 
rigue,’ 4to., Rotterdam, 1681) as his authority, but 
the purse-crabs to which Rochefort alludes are the 
*Crabes peintes ” during their state of moult. His 
words are:—What is most remarkable in these 
crabs is, that once a year, namely, after their return 
trom their seaward journey, they all hide themselves 
in the ground for about six weeks, so that not one 
ig to be seen. 
skin or shell, and entirely renew themselves. At 
this juncture they so neatl 


ceptible; this they do to exclude the air, for when 
they thus cast off their old garment, their whole 
body is, as it were, naked, being only invested 
with a tender and delicate pellicle, which by 
degrees thickens and hardens into a crust, ac- 
cording in solidity to that which they have quitted. 
M. du Montel states that he has purposely directed 
the places to be dug up in which there was the 
appearance of these animals being concealed; a 

having, in fact, found them, he remarked that 
they were enveloped in leaves, which, doubtless, 


During this time they change their | 


close the mouths of | 
their burrows with earth, that no opening is per- | 
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their retirement, but they were so languishing, 
and so incapable of suppor snk the fresh air, that 
they appeared half dead, though otherwise they 
were fat and very delicate eating. The inhabitants 
of the islands call them at that season “ Orabes 
boursiéres,”” purse-crabs, and greatly esteem them. 
Close to them he found their old slough, that is, 
their shell, which appeared as perfect as if the ani- 
mal were still within it; and strange it is that, 
although he used good eyes, scarcely could he dis- 
cover the opening or slit whence the body of the 
creature had emerged, and became freed from that 
prison. However, after very careful serutiny, he 
remarked in these sloughs a little separation at the 
side of the tail, through which the crabs had extri- 
cated themselves. 

To return to the asserted poisonous quality of 
these crabs; though, perhaps, 1t may be attributed 


to a wrong cause, the fact itself is noticed by many | 


writers, Sloane (‘ Nat. Hist. of Jamaica’) observes 
that they are accounted poisonous when they feed 
on the mansanilla tree, which he thinks may arise 
from portions adhering about the mouth, or remain- 
ing stil] undigested in theirstomach. Catesby, who 
says that some of these crabs are black, some yellow, 
some red, others varieyated with yellow, white, and 
red, states that the black kind, in particular, are 
offen noxious, and that the light-coloured kind are 
reckoned the best; when in full flesh, very well 
tasted. He adds that they feed on vegetables. 
Hughes observes that the large white crab feeds on 
vegetables, and likewise upon manchineel apples, 
and the Ieaves and berries of poison-trees, and that 
alter the Jatter food it is not to be eaten with 
s.ulety. 

M. Milne Edwards in his account of these singular 
crabs remarks that they ordinarily haunt humid 
places, and hide themselves in burrows, which they 
excavate In the earth: each species, however, has 
its peculiar locality. Some, for example, live in 
the low marshy lands near the sea, others on the 
wooded hills at a distance from the shore. At 
certain epochs these Jast quit their habitual dwell- 
ings and journey to the sea; it is, indeed, reported 
that Oe unite in great bands, and thus make way 
unimpeded by any obstacle, and laying waste 
everything in their course. Their principal food 
consists of vegetable substances, which they wander 
to procure during the hours of darkness ; and in the 


rainy season in particular quit their burrows, and ° 


may be seen running along with great. rapidity. 
I. would appear that at the time of laying they go 
to the sea, and there deposit their eggs, but, he 
adds, we have no decided information on this point. 
During their moult they remain hidden in their 
burrows, 

In our introductory observations on the Crustacea, 
we stated that, according to Mr. Thompson, the 
voung undergo certain transformations before as- 
suming their permanent form. Jt was on the eggs, 
and young just hatched, of one of the West Indian 
Geeareinians, in the colleetion of the late Rev. 
Lansdown Guilding, that Mr. Westwood made his 
observations (published in the * Phil. Trans.,’ 1835), 
proving that, in the species at least which he ex- 
amined, no such metamorphosis takes place. 

The first genus fo be noticed of this tribe is that 
termed Uga by Iatreille. One species Uga Una 
(Cancer cordatus and Cancer Uea, Linn.), is repre- 
sented at Fig. $142. It inhabits the marshy grounds 
of Guiana and Brazil. The claw-limbs are spiny ; 
the other limbs hairy below. Its manners are not 
well known. 

Another venus is termed Cardisoma ; to this be- 
long the white crabs of the Antilles, so called in 
contradistinction to the dark or black, for the shell 
is yellowish with stains of red. The species give 
preference to woods, digging deep holes, and wan- 
dering abroad at night. As an example we refer to 
Cardisoma carnifex, Fig. 3143. This crab is found 
in the neighbourhvod of Pondicherry. We know 
not whether it is to this genus or not that a sin- 


gular Jand-crab belongs observed in India by the | 


late Bishop Heber, living, to his surprise, a great 
distance from the sea. ‘The plain of Poonah,” he 
says, ‘‘is very bare of trees, and though there are 
some gardens immediately around the city, yet as 
both these and the city itself le in a small hollow 
on the banks of the river Moola, they are not suf- 
ficiently conspicuous to interrupt the general cha- 
racter of nakedness in the picture, any more than 
the few young trees and ornamented shrubs with 
which the bungalows of the cantonment are inter- 
mingled. The principal and most pleasing feature 
is a small hill immediately over the town, with a 
temple of the goddess Parvation its summit, and a 


large tank, which, when I| saw it, was nearly dry at © 


its base. All the grass-land round this tank, and 
and-cra 


with # bundle of food almost as big as itself. This 


served them beth for food and.@ ‘nedt duiing | 


j to cut their hay with: their sharp pinveiy, 




















waddling off with the sheaf to theif holes, ns ne” 
as their sidelong pace will carry them.” » Instead 
of going to the sea in order to deposit their egys 
may not these crabs resort to the tanks and rivers 
of the country, and may not the species belong to 
the fluviatile Tiel puuiene Of. this group, in. 
deed, Leschenault discovered a species in the moun. 
tains of Ceylon; and another, the Cancer senax of 
Herbert, also inhabits the Kast Indies. If, however 
this little crab be a true Gecarcinian, we see 4:9 
reason why it should not be a@ visitant to fresh 
instead of saline waters, 

We pass to the restricted genus Gecarcinus, of 
which the Black or Mountain crab, the Violet crab 
or Toulourou, Gecarcinus ruricola, Fig. 3144, is ap 
example. 

‘These creatures,” says Brown (‘Civil and 
Natural History of Jamaica’) ‘are very numerouy 
in some parts of Jamaica, as well as in the neigh. 
bouring islands, and on the coast of the main con. 
tinent ; they are generally of a dark purple colour 
but this often varies, and you frequently tind them 
spotted, or entirely of another hue. They live 
chiefly on dry land, and at a considerable distance 
from the sea, which, however, they visit once a 
year to wash off their spawn, and afterwards return 
to the woods and higher lands, where they con. 
tinue for the remaining part of the season; nor do 
the young ones ever fail to follow them as soon 
as they are able to crawl. The old crabs gene- 
rally regain their habitations in the mountains, 
which are seldom within Jess than a mile and not 
often above three from the shore, by the latter end 
of June, and then provide themselves with conve. 
nient burrows, in which they pass the greatest part 
of the day, going out only at night to feed. In 
December and January they begin to be in spawn, 
and are then very fat and delicate, but continue to 
grow richer until the month of May, which is the 
season for them fo wash off their eggs. They 
begin to move down in February, and are very 
much abroad in March and April, which seems to 
be the time for the impregnation of their eggs; the 
males about this time begin to lose their flavour 
and richness of their juices, The eggs as they 
pass are entangled in the branchial capillameuts, 
with which the under side of the apron ix copiously 
supplied, fo which they stick by the means of their 
proper glufen, until the creatures reach the surf, 
where they wash them all off, and then they begin 
to return back again to the mountains. It is re- 
markable that the bag or stomach* of this creature 
changes its juices with the state of the body ; and 
while poor is full of a black, bitter, disagreeable 
fluid, which diminishes as it fattens, and at length 
acquires a delicate rich flavour. About the month 
of July or August the crabs fatten again and prepare 
for mouldering, filling up their burrows with dry 
grass, leaves, and abundance of other materials: 
when the proper period comes, each retires to his 
hole, shuts up the passage, and remains quite inac- 
five until he gets rid of his old shell and is fully 
provided with a new one. How long they continue 
In this state is uncertain, but the shell] is observed 
fo burst both at the back and sides to give a pass- 
age to the body, and it extracts its limbs from all 
the other parts gradually afterward. At this time 
the fish is in the richest state, and covered only with 
# tender membranous skin, variegated with a multe 
tnde of reddish veins; but this hardens gradually 


| atter, and becomes soon a perfect shell like the 


former ; it is, however, remarkable that during this 
change there are some stony concretions always 
formed in the bag, which waste and dissolve gra- 
dually as the creature forms and perfects its new 
crust. A wonderful mechanism? This crab runs 
very fast, and always endeavours to get into some 
hole or crevice on the approach of danger; nor does 
it wholly depend on its art and swiftness, for while 
it retreats it keeps both claws expanded, ready to 
catch the offender if he should come within its 
reach, and if it succeeds on these occasions it com- 
monly throws off the claw, which continues to 
squeeze with incredible force for near a minute after ; 
while he, regardjess of the loss, endeavours to make 


| his escape and to gain a more secure or a more 


lonely covert, contented to renew his limb with his 
coat at the ensuing change; nor would it grudge tc 
Jose many of the others to preserve the trunk entire. 
though each comes off with more Jabour and re- 
Juctance as their numbers Jessen.” 

As an article of food this species is highly prized 
in the West Indies, and consequently in great de 
mand. Brown says that the black crab, when fat 
and in a perfect state, surpasses everything of thc 


| sort in flavour and delicacy; it fr. tly joins & 
Saipipe through the Deccan, swarms with a small : ¢ ’ yee ee 
, which burrows in the ground, and runs : 


with considerable swiftness, even when encumbered | makes it 


little of the bitter with its native richness, whict 
renders it not only more agreeable in general, but 
sit extremely easy upon the stomach, 
® Query—Is the liver not meant here? ; | 
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‘ nently boiled ad served up whole, 
7 yo aay stewed when served up at the 
ore aumptuous tables, We believe that when 
fi ly cooked in its own juices, in its shell, a 
were of lime-juice is all that it requires to render 
: delicious. e do not see why these land-crabs 
ae not, with proper care, be as reeeey sent to 
si metropolis as turtle; surely they would not be 
yaworthy the epule adjiotales of the City, The ad- 
uncts may be the same as to Whitebait. But we 
must leave these crabs, 80 valued by the Transatlantic 
an, for others. 
epicure 9 aj d G 

Between the Ocypodians an rapsoldeans, ac- 
coraing to Milne Edwards, intervenes a tribe termed 
Gonoplace ans, having the carapace aquare or rhom- 
dal. und wider than it 18 long. ‘lhe ocular pe- 
duncles are generally much elongated, and the eye, 
which terminates them, 1s small. To this tribe be- 
longs the genus Gonoplax, in which the anterior 
yar of limbs are extremely elongated, and nearly 
cylindrical, appearing, indeed, far too much deve 
joped in comparison with the small square carapace 
between them at their base. ‘lhe animals are marine. 

‘lhe Gonoplax rhomboides, Fig. 3145, 1s a native 
of the Mediterranean and the ocean, it keeps among 
rocks at considerable depths, and appears to be soli- 
tary. lt possesses considerable powers of swimming, 
mt often 1ises to the surface of the water, but never 
comes on shore Its length 1s about an inch (that 
1s, of the carapace), and its colour yellowish min- 
gled with red = Small fish and radiated animals con 
glitute its food. 

The Grapsoideans are less regularly quadrilateral 
than the Gonoplaceans, and the body 18 nearly 
always compressed, the ocular peduncles are thick, 
but short, and the eye occupies half then length. 
‘lhe anterior limbs are in general short, and the rest 
are very much compressed, the last pair sometimes 
assuming the natatory character As far as their 
habits appear to be known, these crabs hive much 
on the shore, or on the rocks bordeiing the coast, 
and on reefs of coral, they are very timid, and iun 
with great alacrity 

The genus Grapsus contains those species r¢- 
markable for the extreme flatness of the body The 
hret pair of lambs are very short and spiny, the 1e- 
maining limbs very much compresscd, with the tar- 
sal portion large, broad, and spiny 

One ves the Giapsus pictus, Fig 3146, 15 ver 
beautifully marked, it 18 of a reddish colow with 
regula: and waved stains of yellow, Icngth about 
two inches It 1» a native of the Antilles, and 1s 
nof uncommon in collections 

The species of the genus Grapsus are widely 
spicad These animals, says Latreille, “ conceal 
themselves during the day under stones and other 
bodies in the sea, some, even, as I have been in- 
formed, climb on the trees of the shore, and creep 
unde the bark, the broad and flattened form of the 
body and limbs gives them the faculty of sustaining 
themselves for an instant on the surface of the water, 
their progiess on land 1» sideways, sometimes fo the 
nght, sometimes to the left, Certain species live in 
rivers where the tide comes in, but mostly on the 
borders of the water They assuciate in considerable 
numbers, and on the appearance of any one betake 
themselves to the wate:, making a great noise with 
tnen claws, which they strike against each other 
In general respects their mode of life resembles that 
of other Carnivorous Crustacea ”’ 

From the genus Grapsus have been separated 
several subgenera, among which we muy notice 
Pseudogiapsus, in which the jaw-feet close the 
mouth, contrary to what 1s found in Grapsus-—of this 
form the Porte-pinceau (Grapsus penciliger), Fig 
3147, 18 anexample Itisiemaikable for the size 
of the claws in the male, and the tufts of long hans 
which spring fiom them = The other limbs ate fur- 
nished with thickset down, [his crab 18 found in 
the seas of Asia 

Another subgenus is termed Plagusia Jt 15 distin- 
guished tiom Grapsus by the internal antennw being 
bent back under the front and lodged in a decp 
notch so as to be uncovered above The body and 
imbs are flattened. As an example we select the 
Plagusia clavimana (Cancer planissimus), Fig 3148 
a native of the shores of New Holland, New Zealand, 
Vanicoro, &« 

We now turn to a group of small crustaceans 
termed Pinnotherians, remaikable for then *ingular 
habits; they hive hovsed betwecn the mantle lobes 
ot bivalve mollusks, as mussels, Pinne, &c, and 
were well known to the ancients, who have dis- 
tinctly alluded to them, under the names of aw- 
voTnpns, mvvoOneacw, mvopudat, In Latin, Pinnotheras 
and Pinnophylax They believed that a sort of part- 
nership existed between these little crabs and the 
shell-fish, and that when the latter lay with the 
valves open, as a trap foi prey, the crab gave notice 
to it when to close them upon its captive, alter 
which they commenced the feast at leisure Pliny 
descnbes the Pinnotheras as tenanting the empt 
i of oysters; and in another plare speaks of it 
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robber in the shell of the Pinna; but it is pro- 
at under the same names he refers to two 
different crustaceans. 
Hasselquist, the pupil and frjend of Linneus, in 
a letter to his great preceptor, dated Smyrna, ])e- 
cember 16, 1749, gives another version of the services 
rendered by the Dinnatheres to the Pinna “ Ihe 
time I have been here,” he says, “has afforded me 
an opportunity of seeing the kinds both of fish and 
shell-fish which the Greoks use during their Lent 
No people, I believe, make so much use of shell fish 
and other marine animals as do the Greeks. J have 
seen them eat ten different sorts of shell fish, when 
with us oysters only are eaten. Amongst other am- 
mals they sell here a Repla or cuttle-fish, which 1s 
by them called derwrudta (Octopodia), it has only | 
eight tentacula, all of equal length, and the am- 
mal 18 a foot long, and thick in proportion Of this 
the Gieeka have related to me an anecdote which 
L think remarkable. The Pinna muricata, or great 
silk-mussel, is here found in large quantities at the 
bottom of the sea, and is a foot in length = ‘Lhe 
octopodia, or cuttle-fish with eight arms, watches 
the opportumty when the mussel opens its shell, to 
creep in it and devour the contents, but a little 
crab which has scaicely any shell, or at least only 
a thin one, lodges constantly m this shell-tsh, and 
pays a good rent by saving the hie of its landlady 
This crab keeps a constant look-out through the 
apert ue of the shell, and on seeing the approach of 
the evemy bcging to stir, when the Pinna closes the 
valve; and thus excludes the rapacious animal. I 
saw t) 8 ehell-fish first at the Island of Milo, and 
found stch a little crab in all I opened, 1 wondered 
not a litte what was its business there, but on com 
ing hore, the circumstances were explained to me by 
M Juste, the secretary of ou: consul, a curious and 
Ingen Cus man, who has travelled much, and hved 
long in this place. Lhe account was afterwards con- 
firmed by several Gieeks, who daily catch and eat 
both these animals ” 

The Pinnothcnans are of small size, with a ecara- 
pace neatly circular, with small and fecble hmbs, 
the eyes ate minute, on abbreviated peduncles 

In the restricted genus Pinnotheres the parts of 
the mouth are developed , the external jaw teet ue 
placed obliquely, and the thid yomt enlarged = Fig 
3149 rcprescnts the under side of the antenor pet 
of Pinnotheics, displaying the eyes, jaw-feet, Sc 
masnificd 

One species of Pinnotheres, the Pea-crab (P 
Pisum), 1s very Common in mussels on our coast 
According to Mr ‘Thompson it resembles Zoea im 
the early stages of its existence, having an clongated 
abdomen terminatcd by afin, a carapace armed with 
three long spines, Jarge eyes and swimming feet 

Another specics, the Pinnothercs vetearum, Fig 
3150 is found in the Pinna, on the coasts of Greece 
and Italy It mcaswes about eight lines in Jength 

To the present gioup the genus Hymenosoma ap- 
pears to be referable The carapace ts flattened and 
nearly cucular, with a nariow front ‘The fore-lmbs 
ae small, the others slender but rather clonzated 
Fig 3151 represents the Hymenosoma orbiculare 
from the Cape of Good Hope If mcasuics an ich 
inlength , two spinitorm proccss¢s project antenorly 
from the carapace, one on cach side of the cyes a, 
infernal antenna, b, external antenna, ¢, external 
jaw-foot, d, abdumen of male, ¢, abdomen of 
temale 

Betwcen Pinnotheres and Ocypodes, according to 
Milne kdwards, may be placed the genus Myctcris 
characterized by the carapace beme very delicate 
nearly cncular and convex = The cxternal jaw-leet 
are placed vertically, and form by thei union a short 
and wide reversed cone, the Iimbs are Jong and 
slender big 3152 represents the Mycters longi 
earpis, from the Austhahan Scas the carapace 
is divided by furrows into three longitudinal tumuh, 
and projects anteriorly TF enath about one inch 

A closely allied form has been characterized 
Milne Edwards under the gence tithe «4 Doto t 
appioximates in the general form of the body {cet 
and cycs, to the Ocypodes, but in some other points 
to Myctens The species on which this genus 1s 
founded 1s figured by Savigny in the grcat work on 
kgypt, if ws the Mycteus suleatus of Audown 
Cancer sulcatus of | orsk, and Doto suleatus of Milne | 
Edwards 

The carapace 1s nearly square, and furrowed above , 
the front orbital border occupying nearly the whole | 
of its width The region around the mouth, and 
the ¢xternal jaw-feet, equally furrowed, fect rather 
long and compressed, length six lines It 1s a native 
ofthe Red Sea Fig 3153 represents this crab mayz- 
nified , a, a profile still more enlarged, without the 
legs, to show the grooves, J, a view of the under 
pait of the carapace 

An extensive group of crabs, distinguished by the 
projection and acuteness of the antenor part of the 
carapace so as to form a snout, has been termed by 
Milne Edwards Oxyrbynchi ‘This group contains 
several tribes, of which one 13 the Macropodian, 








| 








ous 
the species being remarkable for the enormous length 
of their limbs, which has obtained for them the name 
of Sea-S piders, 

The form of the carapace is various, but in general 
triangular, the anterior limbs are feeble, slender, 
ae shorter than the rest, which are more or less 
form, the basal joint of the external antenner 
nearly always constitutes the major part of the lower 
wall of the orbit, and proceeds to salilee itself to the 
front The Maciopodians mhabit the sea at con- 
siderable depths, whee they le concealed among 
the fronds of sea-weed, they are also found on 
oyster banks, from the length and slenderness of 
their limbs they proceed slowly and unsteadily 
Their food consists of mmute mollusks and other 
soft marine animals The firat genus we shall notice 
18 Le ptopodia of Leach, remarkable for the excessive 
elongation of the limbs, and the manner in which 
the carapace 18 carried out anterionly into a long 
styliform anout or rostrum = ‘The eyes arc compara- 
tively large, and not retractile ‘lhe apecics are 
found on the coasts of America and the Antilles 

As an example of this genus, we select the Lepto- 
podia sagittania (Cancer scucormia, Herbst, Lrachus 
sagittarius, Fabricius) tis represented at hig 3104 
In this apecics we have, as it were, In an exaggerated 

manner, all the distinctive character of the great 
group o1 family and tribe to which it belongs 

Another genus, the specics of which are found in 
the Kuropean Seas, is termed Stenorhynchus = In 
this the rostium is projecting, b.fid, and sharp. the 
eyes atc not retractile, the fore limbs are much 
stouter than the others, whioh are long and filiform. 

Fig 3155 represents the Steno:hynchus phalan- 
gium (Cancer phalangium, Pennant, Cancer ro- 
stratus, Linn , Macropus phalangium, Latreille; 
Macropodia phalangium, Leach) Itis a native of 
the coasts on cach side of the English channel, and 
of the other seas of Europe. 

In the seas of Asia ate found various species of a 
genus termed (‘amposcia. In this the rustrum ad- 
vanccs 0 it le bevond the eyes, which are sup- 
ported upon peduncles and not retractile, though 
capable of boing reflected bachwaids The carapace 
Is convex and pear-shaped, the feet are slender 
Fig 3156 1 presents the Camposcia retusa, a, a 
view of the under surface of the head, showing the 
details of the cyes antenna, and mouth 

The genus Kurypodius 1s also found in the Asiatic 
Seas In this the rostrum is formed by two long and 
horizontal horns, an the male the anteuor limbs 
are as Jong as the body, but shorter in the fe male 
The succecding lhmbs are long and slender, and their 
terminal yoint 1s curved and vcry sharp, and capable 
of beng bent back against the Jower edge of the 
preceding joint so as to give to the animal the 
power: of attaching itself firmly to any object. 

Fig 3157 represents the uy peaue Latreilln, 
if is found on the shores of the Falkland Islands, 

The acnus Inact us as restmeted by modern writers 
may hei be noticed at contains several small 
species natives of the scas of Europe and found 
more particularly on the coasts of England and 
Fianec They haunt bays and coves, where beds of 
oysters cust, ind all have the body and limbs covered 
with down and hairs small sponges and corallines 
aie often found attached to them. 

The rostrum is short the eyes are on peduncles 
capable of bang reflected backwards and lodged in 
an orbitary cavity, which though not deep 1s distinct 
The anterior limbs are stout and Jarge in the male, 
very smal] in the female, the second pai are the 
lonwest The cauapace is tnangular and much 
embossed above, the genaal colour ws brownish 
Jig 3158 represents the Inachus Scorpio, a native 
of the British Channe] & a, the male 4, the 
female , ¢ the abdomen of the male, d, the abdomen 
of the mature famale, e the abdomen of the im- 
mature female Among several otha: genera belong. 
ing fo this tube as Tatredha, Achwus Amathia, 
&c, we may select for notice that termed by Dr 
Leach Docles 

In this form the carapace as ncarly globular, harry, 
and morc or Icas beset with spines the rostrum 1s 
short and narrow the eyes are very small and en- 
tuely lodged on the orbits The anterior hmbs are 
very small and feeble, the succeeding limbs Jong 
The species are found, as far as yet ascertained, in 
the Indian seas Jig 3159 represents the Doclca 
Rissonu =According to Milne Ldwards it forms a 
passage to the tube of Manans, or Manda 

The tube of Manans, or Mande, 1s composed of 
Oxyrhynchi, whose carapace 16 mostly spiny and 
ge serally speaking longer than it 18 wide the ros- 
trum ia usually bifid, or composed of two horns 
In the males the fust par of hmbs ae Jonge: and 
more robust than the second pan but in the females 
thev do not exceed, and sometimes do not ¢qual, the 
accond pair, The succeeding feet are of moderate 
length 

The first genus of this tribe which we notice 19 
that termed Tibinia by Leach the caranace 18 
nearly cucular, and very convex above, a oe are 
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3166,.— Chorinus Feros, 3170.--Criceare! nus eu pereilicens, $168.<- Lissa chiragta, 





$10 
areall and shogt, the oplnts ciroular; the posteum is 
emall, aid ne me bifid, 7 senior Yenbe, 
longer than in, ase lose than in 
acing of the ing genere, Tha an far 
as knows, ane all natives of the sens nif Auvarica, 

Big, 8199 ts the Libinls spinosa, from the 
ovata af Brasil, a, the under side af the head in 
detail; &, the abdomen of the female. 


@ next genus is Herbstia, which has the cara- 
pace more triangular than Libinia. The rostrum is 
short and bifid, the orbits oval; the eyes large and 
retractile. The fore-limba in the male are long and 
stout, exceeding the second pair, which, in the fe- 
male, they only equal. One species only 1s known, 
Herbstia condyliata (Fig. 3161). This singular 
crab is a native of the Mediterranean; 1t 1s about 
two inches in length, has the body covered with 
fine down, and is of a reddish colour. 

The genus Pisa here comes in. In this form the 
rostrum projects considerably, and 1s bifid, and at 
its base are two other and shorter spines, one en 
each side oecupying the anterior part of the orbital 
border. The eyes are caried on short peduncles, 
and bent backwards in the orbits, which are of an 
oval shape, and directed outwards and downwards 
In the male the anterior limbs are long and stout, 
exceeding the second pair in length, but only equal- 
ling them in the female. The claws are fhnely den- 
tilated on the r terminal portion. Of the succeeding 
limba, the last joint 18 regularly pectinated with 
horny points. Some species have spiniform teeth 
on the third and fourth joints of the tour last pairs 
of limbs. Among these is the Pisa tetranden (Ii 
3162) This apecies 1s common eon the English and 
Fiench coasts, living at considerable depths, and 
often diedged up by fishermen. After spring-tidcs 
they are frequently tound hidden unde stones at 
low water. The length is three inches, the body 
is entirely covered with down and some crooked 
hairs. eneral colour brown. ‘The difference 
which exists between the male and female will be 
at once appreciated by referring to our pictornal 
specimens a, the male, 4, the female, c, abdomen 
of female; d, abdomen of male,-e, antenna, J, pe- 
dipalp, or jaw-foot, 

Tt has been observed that the Pism are covered 
with hairs, which are recurved at the end, and are 
hence apt to catch up foreign bodies, as the fibres of 
lehcate seaweeds, sponges, &e, with which the 
body becomes as it were veiled , it 18 very probable 
that, (hus disguised, they are the better enabled to 
butprise then prey, and to escape the observations 
of their numerous ene mics 

Closely alhed to Pisa is the genus Lissa of PD: 
Leach, the principal distinguishing chmacter con- 
sisting in the disposition of the rostrum, which 1s 
formed of two Jamellose horns, trune ited and wader 
antenorly than at the base = There aie no spines on 
thehmbs = Fig 3163 :epresents the Lissa chiragia, 
bo called from the singular swellings and tuberosi- 
ties with which it 14 covered, especially on the limbs, 
and which suggested the term chuagia (gouty on 
the hands) It 1s a native of the Meditcriancan, 
but 18 occasonally found more northward, and said 
to have been taken on the coast of Comwall  Re- 
feining to Fig 3163, a1s (he abdomen of the female , 
6, the abdomen of the male, c, one of the antenna 
Another closely alhed form is that termed by Dr 
Leach, Hyas, The fist joint of the scleral an- 
tennee is flattened instead of being cylindiecal — the 
rostium 18 bifid, each pait bang acute, the orbits 
aie directed somewhat forwards We select as an 
example the Hyas coantata, Fig 3lo4 9 This 
c1ab 1s found in the Butish Channel and as about 
two inches in length ‘Ihe carapace 18 atongly 
eontracted (coarctate) beneath the catemnal orbital 
angles The general colour is reddish = ‘The differ- 
ences between the male and female may be casly 
appreciated by refernmg to the pictoial specimens 
a, the male, ), the female 

M. Milne Edwards desenbes a genus unde: the 
name of Nania, which he regards as nearly iclated 
to the genera Pisa and Lassa, but to be distinguished 
by the dispomtion of the antennw and orbits, the 
rostrum Closely resembles that of Tassa = The orbits 
are sinall, nearly cucular, deep, and marked with 
a fissure above and below, but without any hiatus 
at their infenor border The basal joint of the ex 
ternal anteunw i wide, narrowing forwaids, and 
hidden beneath the rostrum. 

Fig. 3165 represents Naxia serpulifera, one thid 
its natmal size oa, the under side of the head im 
detail , &, one of the protruding parts of the rostrum 
with the eye in profile, c, abdomen of female 
This species ts a native of the shores of New Hol- 
land, and 1s about four inches m length The body 
is invested with brownish downy hairs, and the vara- 
pace 18 often enctusted with seipule, flustre, 
sponges, &e., 

Another remarkable genus of the Manans 1s 
Chounus (Leach). The rostrum consists of two 
large pointed horizontal horns, the eyes are retiac- 
tule, and the orbits directed downwaids. The ante- 
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Fig. 3166 represents the Chorinua Heros, one-h US vig sie 
of the natural size. It varies in length from two oT th saraptee, The 
to three inches, or rather more. Colour, yellowish || second joint of the external antennre nger than 
wed; rostrum, sides of carapace, and four last limbs || the following, and they are termindted by a short 
hairy. stem. To this we may add that the toetrum pro. 

The singular gegive Mithrax (Leach) here requires || jects in the form of two divergent horns, The tpe- 
notice. The carapace is rather convex above, and || cies are natives of the Indian Seas. 
narrowed anteriorly ; the rostrum 18 short and bifid; We select an an example the Halimus Aries (Fig, 
the orbits are armed at their superior border with || 3173), It is about an inch in length. @ shows the 
two or three spines, one at their external angle, || under surface of the head in detail; }, the aye, 
and one or two at their inferior border; the margin || orbit, and spinous protection; ¢, one of the jaw-feet, 
of the carapace anteriorly 1s spiny. Anterior limbs || Another genus referable to thie tribe 1s Acanthonyx 
generally rather robust in the male. ‘lhe species of (Latreille - In many points it approaches Halimus, 
this genus are mostly limited to the seas of America, || The orbits are circular, the rostrum bifid. Of the 


four posterior pair of limbs, the penultimate joint 
1s enlarged, and notched near the end with a hair 

tooth, against which the last joint, in the form of 3 
sharp hooked claw, can be bent back for the pur. 
pose of clinging. ‘Ihe species are widely spread ; 
some are found in the Mediterranean, others in seas 
of South Africa, and others on the coasts of the An- 
tilles. 

The Acanthonyx lunulatus frequents the coast 
of Piovence and the Bay of Naples, inhabiting the 
crevices of rocks covered with fronds of seaweed. 
It 18 scarcely an inch in length. It is represented 
at Fig. 3174. a, the bead in detail, viewed from 
beneath ; 5, the eye, c, the termination of one cf 
the second pair of limbs, @, one of the antenne 
magnihed. 

Approximated to the latter genus is one termed 
by Milne kdwaids Epialtus. The carapace 1s some- 
what hexagonal, convex, and smooth; the rostrum 
is triangular, narrow, and scarcely, if at all, divided, 
The eyes are very shoit, and the orbits circula, 
‘lhe antennes are minute, the external jaw-lect 
large , the antexior limbs rather stout, the second 
pair longer than the succeeding, which indeed ae 
short 

‘his form, as far as we know, is confined to some 
parts of the South Amenican coast, as Chili 

Fig 3175 represents the Emaltus tuberculatus, a 
minute species, about four lines .ong, and of a 
brownish yellow. 

An allied genus 1s one termed by Milne Edwands 
Leuuippa ‘The carapace ie smvoth with lateral 
angular points, the ostium is broad, and formed ot 
two slips or lamella, the obits are incomplete , 
the eyes are small and set on short peduncles 
‘The extemal antennw are rather long, the limbs 
short and compressed This form, as far as is 
ascertained, belongs to the Pacific Ocean = big 
3176 represents the Leucippa pentagona, a minute 
crustaccan only fou lines m length and of a pale 
micy a@vhows the under suilace ol the head greatly 
magnified 

We now pass to a singular genus, Fgeiua (Leach’, 
the affimties of which ae not very clearly esta. 
blished In the extraoidinary length of the limbs 
it agiees with the Maciopodians; but other pots 
are yet doubtful Uf, says Desmares, the numbc 
of aiticulations Composing the abdomen were seven, 
it would be neaily approximated to Mata Pisa, 
Mithiax, and Micippa, in the tom of its body, but 
if the number of aticulations composing at be six, 
it would bear gieat relationship to Maciopodia, 
Leptopodia, Doclea, &c Lhe species described, 
Kyena Indica, Fig 3177, very much resembles 
Inachus Scoipio (Kig 3158), but the claws are 
slenda, and the other limbs move elongated The 
antennee ale short, and inserted on the sides of the 
ostium, ‘The Jatter is modaate, and deeply bifid 
with diverging points The eyes ae larger than 
then peduncles Lhe species in question is a native 
of the Indian Seas 

To the Manans 1s allied another tribe, called by 
Milne kdwaids Parthenopians. The carapace is 
oidinarily tuangula: , fhe rostrum small and entire, 
or only notched at the ond, the eyes are nearly 
always partectly retiactile ‘The basal joint of the 
external antennwz 18 in general shot, the antenor 
hiimbs ae much devcloped, and in the male ate 
often Jong, with the claw curved — The other limbs 
are short. The number of joints vanes on the 
abdomen of the male, but in the female there ae 
always seven These ciustaccans are widely dis- 
tibuted, some aie found in the Bufish Seas and 
those of the adjacent continent, otheis in the seas 
of India 

The first genus 1s Eumedonus. The carapace is 
nearly pentagonal, the body depressed , the rostrum 
wide, much advanced, and notched antenoly , 
the eyes are on short peduncles filling the obits, 
which are cicular. The mternal antenne are bent 


and some attain to considerable dimensions. We 
select as an example a species from the coasta of 
the Balearic Islands, viz , Mithrax dichotomus, Fig. 
3167. It measures about two inches in length, and 
is of a yellowish colour. An allied genus (Parami- 
thrax) 18 distributed through the Australasian 
Seas 

The genus Maia next succeeds, The carapace is 
rough with multitudinous spines and tubercles; the 
rostrum 1s horizontal and bifid, each branch diverg- 
ing, the orbits are oval and deep. ‘The anterior 
limbs are moderate, and somewhat cylindrical. The 
second joint of the lateral antennm seems to spring 
from the internal angle of the oibital cavity. Ge- 
neral figure oval 

‘lhe Maia Squinado, common on our coasts and 
those of Europ, has been known from a remote pe- 
nod, and was figured on coins and medala, The 
ancients attributed to it great sagacity, and believed 
it sensible to the charms of music, As an emblem 
of wisdom, it was sculptured suspended from the 
neck of Diana, the goddess of the Kphesians. 

Fig 3168 represents this species, which attains to 
a considerable mze tis often dredged up in the 
British Channel, but it 18 not in any request as an 
article of food, though the fishermen sometimes eat 
it, Referring to Fig. 3168, 6 represents a young fe- 
malc, ¢, abdomen of female; a: auiuriea ot male, 
¢, one of the antennee, f, pedipalp. Passing from 
form to form, we pause to notice a genus Micippa 
(Leach), which at first seems far removed from those 
around if Lhe carapace is not narowed antenorly, 
and appears asif truncate at its margin, if, how- 
ever, we look undeincath, we find a lamellose 1os- 
tium duected vertically downwaids, so as to form a 
ngzht angle with the axis of the body, on the sides 
of this rosttum are placed the orbits, fissured above 
The ocular petincice are retractiie, the sides of 
the carapace mie spined, the limbs are moderate, 
the first pur small, the ¢Xternal antenne are large 
‘The species are found in the Indian Séas, and about 
the coasts of the Isle of Fiance Fig 3169 1epie- 
sents the Micippa Philyra. It 1s about two inches 
in length Equally remarkable i the genus Crio- 
carcinis (Gudiin), the upper outline of which may 
be more readily understood by refenang to ou pic- 
tonal specimen, Fig 3170, than by mere description 
anterluily the carapace pushes out into a bifid ros- 
trum, each part taking an outwaid curve, trom ¢ach 
side of the head stands out a toothed process, at 
Icast in the example sclected, the sides are opened, 
and the posterior margin te:minates in an acute pro- 
jection The orbitar cavitics are nearly m the form 
of a Jong and tiuncated tube duectcd outwards , 
but they do not sheath the eyes, which termimate 
cach a Jong slender peduncle, inseited so as to be 
completely exposed and capable of reflection bach- 
wards, when it is Concealed under the orbital pro- | 
Jection of the carapace 

The Crocarcinns supercilosus (Fig 3170) 18 of 
smal] size, boing about an inch and a half in length. 
Its exact locahty is not ascertamed | 

Among the strange forms of this eunous tbe 1s | 
the yenns Paicera. ‘The rostrum branches out into 
two spines, and similar though smaller spines are 
ranged along each side ‘Lhe arbits ave circular, 
small, and deep, and sheath the ocular peduncles 
‘The basal joint of the external antennie 18 very 
lae The anteno: limbs aie cylindrical The | 
species, as far ay ascertained, ale natives of the seas 
of the Antilles 

Fig 3171 represents the Periceia cornuta (Cancer 
comnudo, Herbert , the homed crab of Hughes) 

It 1s trom three to four inches long, and covered 
with a plush of brownish haa, 

Immediately related to the preceding 1s the ge- | 
nus Stenocinops The rostrum consists of two long 
horns, and a similar homn projects over each orbit. 
The ocular stems are long, delicate, and immoveable 
The limbs are slender. The carapace projects pos- 
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teriorly Fig. 3172 represents the female of Steno- || obliquely outwards; the exteinal antennae: we but 
einops cervicornis, the only known species. It 18a |! little developed. Abdominal segments i the male, 
native of the coasts of the Isle of France. a shows || seven 


the under side in detail; 6, the termination of one Fig. $178 represents the Eumedcnus niger, a 
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et. The sitatior limbs <ty'seined with & stron 

vac, ooowpyang tte lower Harter of the carpa 
ont, and twa | nts are placed on the claw. 
he pincers are arme with rounded teeth. Colour 
prouze 


Ajhed to the former is the genus Euryonome, 
yn which the carapace 1s nearly triangular, with a 
" base, much embossed and covered with 

The rostrum is horizontal, and divided 
to two triangular horns The internal antenna: 
aie bent back longitudinally ; the external antenna 
are under the rostrum, and appear to spring trom 
the internal angle of the obits The fist pair 
of limbs are rather long in the male, short in 
the {¢ male. Abdominal segments seven in both 

xes 
ie 3179 and 3180 represent the Euryonome 
aspera, & small species, not exceeding halt an inch 
in length, found mm the Butish Channel a d on 
some parts of the coast ol Fiance, at consider able 
depths Its colour 1s a roseate red, with blush 
tints The carapace presents a large trangular 
tovth at the external angles of the orbit, and thice 


[Vier 


ot four smal] teeth along the lateral maigin§ ‘The 
jmbs, except the first, are hairy 
We now advance to the gi nus Lambrus = In this 


singular form the carapace 1s as Jong as it 1s wide, 
roundcd on the sides and narrowed forwards = The 
rostrum is small, but rather advanccable , the eyes 
aie retiactile, and placed on nearly cicular orbits, 
which are fissured above, and present a deep and 
wide gap below the internal edge = The intesnal 
antennt bend backwards obliqucly, and the fossets 
in which they lodge are in general continuous with 
the obits The external antenna are short The 
frst pair of limbs me of very great length, and 
form aight angle with each side of the body , the 
daw which terminates them 1s small, and suddenly 
cuved downwaids and inwards, so aw to form an 
angle with the preceding jomt The other fect are 
short and slender In many specics the Cuapice 
m™ rugose above and covered eth spincs or tubercles 
and the antenor limbs are spiny = in the male the 
abdominal segments are blended, 50 as to make 
only four or five distinct 

Figs 3181 and 3182 1emesent the Tambrus long 
manus In this species the 1ostium is minute and 
tufid, the carapace is spinose above, and armed at 
itis edges with strong serations Lhe antenor jimbs 
we very long, and rough with wicgular spines on 
the upper border, and dentilated on the exteior 
bodcr ‘This 1emarkabk crustaccan ms about an 
inch in length, that is with respect to the carapace 
It ig @ native of the coasts of Pondicheny, Am 
boyna, &e 

Ihe restiicted genus Parthenope is distinguished 
pincipally by the disposition of the external in- 
tenne of which the basal joint is not soldered to 
the neighbouring pats In all essentials it agrees 
with Lambrus, see Cuvier, Régne Animal, vol iv 
» 56 
A» now restricted, the genus Paithenope contains 
only one species, vi7, Parthenope homida, lig 
3183 In this very singulu crustacean the cara- 
pace 18 pentagonal, wider than it is long, strongly 
cmbossed and tuberculous above , the i:ostiun is 
short and angulat, and armed below with a stiong 
tooth between the antennae = Lhe lateral borders 
of the carapace we armed with bold spines ‘The 
antenor limbs me very lage and robust, of unequal 
size, and covercd with gicat spiny fubeicles, the 
claws are compressed = The succeeding limbs are 
aimed with very Iarge spincs, exceedingly sharp, 
and disposed in two 1ows below and one above 
Ihis species 1s found in the Indian and Atlantic 
Oceans 

To the genus Paithenope succeeds the genus 
Cryptopodia, which appears to be a form inter- 
mediate between Lambius and Ovthia The cara- 
pace is slightly tumid, and in the form of a triangle, 
which is very wide, very short and rounded at the 
base, if is neatly twice as wide as itis Jong, but 
this great width does not depend on that of the 
body itself, but is due to the exiBtence of the Jamel- 
ltr prolongation which surrounds the three posterior 
fourths of the dorsal buckler behind, this prolon 
gation extends very far biyond the insertion of the 
abdomen, but it 1s especially considerable on the 
lateral parts, for there it fo1ms an enormous vault 
on each side, which completely hides the four last 
pairs of feet. Rostrum tmangular, honzontal, and 
rather advanced. Eyes very small and completely 
retractile. Internal antenne Ike those of Ctthia , 
their first jomt quadrilateral and flat, the second 
rather longer, and reaching to the front, the third 
lodged nearly entirely in the slit which exists be- 
tween the front and the internal angle of the Jower 
orbital border; the terminal stem which thus springs 
from the internal canthus of the eyes 1s very short. 
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air of hmbe and nearly | 16: 
in dition rrr form nearly the vane Ab gra prs 


; pairs Very small, and nearly of the 
same length; they ae reach beyond the vault 
which covers them, The ceanasnnee the female 
oe _ Kerib a 

igs. and 3185 represent the Cryptopod: 
fornicata, so cailed from the vaulted (loemoatay 
expansion of the carapace over the posterior limbs 


Li 3184 shows the under surtace of this crab , 
1 


318%, the u re surface, 7 @ native of the 
Indian Ocean, r @ calapace 1s Smooth above, and 
dentilated on its bordeis The iostrum as entue, 
and as long as it 1s wide, the anteior feet me 
about halt as long as the carapace, with the thnd 
joint dilated very much, postenoy, and armed 
with spines on the anterio. border ~The posterior 
pans of limbs are furnished, both above and below, 
with a dentilated crest along the thud joint 

‘This specics is the Parthenope formcata of Fa- 
bricius, it a» regarded by Latreille as forming a 
subgenus under Qithia see Cuviers ‘Hegne 
Animal,’ vol iv p 67  Cithia is doubtless Closely 
alued to Calappa which Latiedle places an his 
group of C1ryptopodia, an arrangement which we 
think very natural, but which differs from that of 
Milne Ldwatds who asso tates togethar the Cryp 
fopoda onbiculata, and Notopods of Latiaule) as 
tibes of a gioup to which he gives the name otf 
Oxystoma, and which he divides into—1  Leuco- 
siatk, 2 Calappeans (Cryptopods) 3° (urys 
thins (orbiculata), ind Dotpprins (Notopods) 
The Leucosians form pat of the Orbiculata of 
Cuvier, and approaimite to the Parthcnopcans 

The group Oxystoma, as founded by Milne kd |! 
waids, proscnts the following gencral characters to 
which indccd others aught be added but which the 
yencial reader would net appreciatt Lhe cua 
pace is gencrally more or less Guiculu the cyes ae 
ordinaiily small, the antenme are varable, the 
buccal frame triangulu to which the catcral jaw 
fect are adapted Lhe antunor limbs arc almost 
always short 

In the Tcucomans the carapace is im gcncral 
enncular, presenting anteriorly a rather stron. pro 
jection at the extrennty of which ave offen found 
the front and the orbits The front i» nanow and 
the orbital caviaes very small and neatly cuculas 

The antund antenna bend bach, geno uly trans- 
verscly or obliquely, under the font The catemmal 

antenna which are mected im ananow but decp 
notch of the internal orbitary angle, am nearly 
rudimentary Lhe buccal fraine is in gencral regu 
Jaily tnangula, and the external jaw-leet of the 
same fom do not show uncovered the stamlct. 
which supports thar thidyomt Lhe palpor atqral 
bianch of these onzans is very large and then base 
is distant from thit of the antenor himbs — Lhe 
apertures for the admission of watcr to the branchit 





terminal joint of then limbs brown 


311 
ordinary crab (Vancer). The third articulation of 


jaw-feet or pedipalp:, 1s terminated by @ 
pointed hook. The Chelm are equal, ver gets 
and compressed, their upper edge 1s elevated 
notched or crested; they are so formed as to fit 
exactly to the external border of the carapace, so as 
to cover the entne region of the mouth; the rest of 
the limbs are short and simple. The carapace is 
short, convex, wider posteniorly than antenoily, and 
forming behind a vaulted shield under which the 
posterior limbs are hidden, when the animal 1s in 
a state of repose or thicatened by enemies The 
eyes ate mounted on shoit pedigles and approxi- 
mate together The Calapyt ae called Migranes 
Cogs de mer, and Ciabes honteux, by the Fiench. 
they are very extensively spread , they inhabit the 
seas Of India, Austialia, South Amcaneca, the Med- 
fenanean, &c 

Fig 3187 represents the Calappa tuberculata. a 
native of the Meditenanean and fond m toluable 
abundance in the fissures of rocks near Nice, where 
they reach to the depth of near ninety feet. Ac- 
cording to Russo, the females deposit thar eggs in 
the summer 

‘Lhe catipace of this species 28 vernucose, and 
marked with four longitudinal furrows On each 
side antenor fo the dilated pat, are threc tecth 
very shot and obtuse these are tollowed by fou 
others on the borders of the enlarged part, stlong 
and pointed, there are two smaller teeth behind 
The general colontis flesh r do sprinkled with spots 
of Gamine—some ate of a pac rose colom, with the 


» Jength nearly 





fom inches 


Referimg to fig 3188 a represents the crab 
with the limbs easerted ob, the naht chela, cs 
Which the singular form of the terminal yincers 1s 
well display ed 

Lhe genus Githra forma exclusively the C 
pod canccnan tube of Milne } dwards, but not, as 
we have seen of Tatredle Lhe latter naturalist 
consequently r¢gads it as intimately Wlied to (a- 
lappa, from which he says at diflers by the great 
flincssof the cavipice , by the chela, which are not 

raise | parpendicu aly and do not cover the front ot 

the body and by the almost square form of the 
hid jomt of the extemal pedipalpr Mi Milne 

1} dwards considars the genus ithia ae approximat 

in arganization to the ordinary Crabs or Cancenans 

und that at has some affinity with the genus Cryp 
topodia, belonging to the family of the Oxyrhynela, 
not howcver, without some degice of affinity to 

C alippa 

In the genus Qithra the whole smface of the 
body is tugged and appeus as al eroded = Ihe 
carapace as a thud wider than it 1s long, oval 
stiongly knobbed above and with the Jateral bor- 
deis shiongly dentiated and a httle curved upwards 


typto 


Tiont cntuc, and a htth: more projecting in the 
middie than on the sides = The eyes ae very small, 
the orbits nearly cueula, them upper boda with 
two small fssurcs and the lower border separated 
fiom tlhe fiont by a very laize gap Abdomen 
with seven segments in the female, and five only im 
the mule 


aieinthe formottwocanals dhe number of abdomi 
nal articulations three or four Under this tribe are 
ananged the genara, Arcam, Philyra, Myia, Ita, 
Guata, Leucosia, Perec phona, Nursia, Lbalit, Oreo 
phorus, Iphis, and Ix 

Re tems, to our pictorial specimens we porceive 


one of the genus Porsephona 


In this form the antenor limbs are Jarge and 
strong the carapace is dilated on cach side with 
the nont advanced, the gieat yoint of the abdomen 
of the male a cComposcd of thee pieces soidcied 


together 
lig 318b represents the Percy hona Latradln 


the shell ix covered with granulations, and pircscnts 


on sts hinder margin thice recurved spines Lhe 
aims ale tuberculous 
halt) Its locality as unknown 


Lhe Calappiins are a remarkable tiibe of crusta 


ceans, and Cuvier has well namcd them (1yptopods, 
necise manner in which they are able to 


trom the 
conceal titers limbs, the four postenor pans they 
withdiaw close unde: a vaulted shield tormed by 
the carapace, while the antcior pair are folded , and 
so nicely are the joints adjusted to cach other, and 
the whole to the anterior margin of the carapace, that 
the expanse of the upper suiface seem» one untlorm 
undivided piece We nevei obstive these animals 
without thinking of the box tortoises, which shut 
themselves up within their shells, nor do we think 
the analogy overstiamed 

We have alieady alluded to the Parthenope 
fornicata as an intermediate form between these 
ciustaceans and Lambrus, &c 


In the Calappians the carapace 18 sometimes cir- 


cular, sometimes widened, but always mote or less 
convex, ‘lhe front 18 of modeiate width, and the 
lateral borders of the carapace delicate and more or 
less dentilated. ‘Lhe external antenne are small, but 
very distinct. The firat parr of limbs are strong, 
compressed, and curved so as to apply themselves 
against the buccal region, and armed above with 
a more or less elevated crest. ‘lhe respiratory 
apertures are disposed as usual. In the restricted 
genus Calappa the antenn@ resemble those of the 


Length thice inches and a 


The species of this genus are distiubuted in the 
Indian and Atitean Seas 

Jig 3188 icprescots the Gdthra scruposa, a native 
of the scas of the Indian Archipelago It is of a 
ricenish colour, and measures from two to thee 
ele injdength ais an external vicw of the wupht 
chela 

Anothar form, intermediate between the Calap- 
a and the Canccians, is presented by the genus 
Icpatus In this form the carapace ds large, con- 
vex regulary arched antcnoly strongly nurowed 
postanoily , the hepatic rezions ae vary large, and 
the branchial regions very small The front ts 
narrow, straight, rather projecting and placed a 
good dcal above the level of the lateral border of 
the carapace, which prolongs itself unde: the orbits 
to rcach the sides of the buccal frame The orbits 
are small, cucula, and placed on the sate le vel 
with the front) = The antcroal antennee are some what 
apait, and ai bent back very obliquely under the 
fiont. The external antennee occupy the internal 
angic of the orbits which they scparate from thi 
antcnnary pits, them basilary joint is narrow, bu! 
rather Jong, the second 1s, on the contrary, small 
and their terminal stem is neaily rudimentary = ‘Thc 
abdomen 1s divided into seven joints in both sexcs 

The species belonging to the genus Hepatus are 
limited in number, two only being, we liltve at 
present recognised, both belong to the Ametican 
Seas Of these the Hepatus chilonsis is found on 
the coast of Valparaiso, the other, Hepatus fasciatus 
(Calappa angustata, Fabr., Cancer princeps, Herbst ), 
is found in the seas of the Anulles, and on some of the 
coasts of North America. Fig 3189 represents 
Hepatus fasciatus, ‘This species is about the size of 
a moderate crab; its shell 18 yellowish, dotted wath 
red, the margins of the carapace are hnely crenu- 
lated. The limbs are banded with red. 
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enera, as Atelecylus, Thia, Corystes, &c, To the 
Poiipians he refers Dorippe, Ethusa, &c. 

The genera Thia, Donuppe, Ethusa, &e., have al- 
realy been illustrated , fui in the foregoing sketch 
of the Brachyurous Crustacea, we have not bound 
ourselves fo the selection of any system, out of the 
many drawn up by various zovlogists , our aim has 
been rather to give a general view of the leading 


To the CorystiansM Milne Edwards refers several 






characters of the Crustacea, and of the principal va | 


nations of form which obtam among them, than to 
elucidate any theoretic arrangement As, however, 
the celebated ‘ Kagne Ammal’ of Cuvier 1s that to 
which most beginners in the study of zoology apply, 
we may say that in the fowth volume of that work 
Latreille divides the Brachyura into—1 Pennifeda 
Examples Matutor, Polybius, Podophthalmus, Por- 
funis, &e om Avcnata = Kxamples Cancer, 
Xantho, Tha, Hepatusy, &c om 
Examples: Knpma, Pilumnus, Thelphusa, Gono- 


yhlax, Gelasimus Ocypoda, Pinnothens  Uca, 
ecarcinus, Giapsuy, &oO ov Orbuulata Exam- 
ples Corystes, Peucosit, Perse phone, &e ov Zr 


yona ss kxamples Mata, Paithenopc, Mithrax, 
aivaname: canthonyx, Micippa, Stenocinops, 
Camposcia, Halimus Tyas, Doclaa Machus, Ste 
nothynchus, &e vi Cryptopoda Examples Cae 
lappa, (Ethia vi Nofopoda = | xamples, Homola, 
Donuppe, Diomit, Ranina, &c 

In the arrangement of this writer there Is no sce- 
thon termed Anomoura, or Anomura, which is thet 
upon which we shall next enter. 


SECTION ANOMOURA, or ANOMURA 


(Decapod Crustaceans with a development of the 
abdominal region tntermediate between the Brachy- 
waand the Maciura, and with the postenor limbs 
presenting certain modifications) — [his section, as 
established by Milne Fdwaids, contains several forms 
which Latreile assigns to lis Notopod Brachyura, 
as Homola, Rinna &c , which present as it were 
the Jinks of union between the Biaechyura and the 
Anomuwa while on the other side, Burgus, Por- 
cellana, Qiglea, and Galathea link the latter to the 
Maciura 

The genera Homola, Lithodes, and Lomis, form 


Quad tlatera, | 


| 


| 
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duced anteriorly into a long slender rostrum, at the 
base of which are the large projecting eyes. 

The only species, Pactolus Boscn (Fig. 3193), 18 
of small size, measuring about eight lines, including 
the rostrum, which w spiny. The carapace 1 of a 
biownwsh colour, the limbs varied with red and 
white Its country 1s unknown 

We now advance to a group or small tribe called 
Hippians by Milne Edwards, which he says are 
especially framed for burrowing in the sand, and 
consequently present extaoidinary forms The 
carapace Is longer than it 15 wide, and very convex 
transversely, presenting always on each side a great 
lamellar prolongation which more o1 less covers the 
base of the feet it 18 truncated posteriorly and ap- 
pears to be continuous with the antenor portion of 
the abdomen, which is very wide and lamellar Ja- 
tarally One pair of antenna is always very long 
The Jaw-feet are peculiarly modified, having neithe) 
flagrum nor palp = The jimibs aie iumpertectly exten- 


sile , the first pair have a simple te:mination, being || 


what istermed monodactylous or subcheliform = Lhe 
aucceeding two o1 three pairs are terminated by a 
lamcHar joint prope: for burrowing, the posterior 
feet me filiform, semimembranous, curved torwaids, 
and hidden beneath the base of the catapace and 
the preecding teet) ‘The penultimate ring of the 
abdomen 18 always rapnishied with a pair ol false feet, 
terminated with two ciliated blades or lamin ot a 
moe or cas oval form = lo this group belong the 
geneia Albunea Remuipes, and Hippia 

In Albunca the ocular peduncles are Jarge and 
lamellar but the eyes are very smail, the intemal 
antennee are large and elongated, multiaiticulate, 
and ciliated, the external antennee are shoit = ‘The 
external jaw-feet are more or less peduiorm = ‘The 
limbs are short, the first pair are subcheliorm, and 
terminate im a large moveable hook, applying its 
point to the expanded edge of the yomt on which it 
is articulated = Lhe threc tollowing pairs terminate 
In & joint, somewhat resembling a bioad sickle 
{he last pair of feet are filutonm and bidden Lhe 
first aing of the abdomen is very small, and fitted 
into a notch of the carapace Lhe second a very 
luge with a lateral expansion on each side abutting 
upon the carapace Lhe thid and fourth s¢gments 
diminish pioziessively the remundes, that as the 


asmal) group having the carapace spiny, and fur |} fitth, siath, and seventh, are very nasow, and the 


nished antenorly with a rostrum = The internal an- 
tenne are incapable of being bent back upon the 
front, the yaw-teet arc pediform , the anterior limbs 
ae furmshed with claws, the second, thnd, and 
fourth pairs are very long, the filth pair are very 
short, and of no service in progression 

In the genus Homola the carapace is longer than 
wide, and nearly quadiilateral tlie front Is nartow, 
and advanecs to form a small rostrum, the olnts 
are incomplete, the external antenna rather long 
The limbs aie very lony , the fifth pan are raiscd upon 
the back, and terminate in subehelilorm holdars, 
The abdomen consists of seven segments, and in the 
female the first segment cares a pair of shot ap- 

endages, differing fiom those of the four succeed- 
ing segments, which are asin the Brachyina 

We select as an example the Nomola spimifions, 
Fig 3190, found in the Mediterrancan — Jt 15 about 
an inch anda halt in length, and covered with yel- 
low hans a, the lef! external yaw-foot 

In the genus Lithodes the carapace as hent- 
shaped, and the last thomacic ring ts not soldercd to 
the preceding, but fiet and even moveable = ‘The 
filth pair of limbs are extremely small, and bent 
back in the interior of the branchial cavities ‘The 
abdomen is Jaige and tnangular ‘lhe rostrum is 
moderate 

The Lithodes arctica (Fig 3191) as a native of 
the Arctic Seas. It measwes abort five inches in 
length, and ts of a reddish yellow colour — a, the lett 
external jaw-foot , 6, the abdomen, c, a foot of the 
fitth pair. 

With respect to the genus Lomis, it 1s founded by 
Milne Edwards ona small crustacean supposed to be 
fiom the Australasian Seas , of its habits nothing as 
ascertained. 

Another small group is represented by the genus 
Ranina = It 18 charactenzed by the carapace being 
convex laterally, and gradually narrowed posteriorly , 
the ocular peduncles are lodged in the orbits, but 
are bent, and composed ot thiee moveable pieces 
The anterior limbs are vety much compressed, and 
the remainder are dittenel: and wide, and terminate 
In swimming paddles. 

Fig. 3192 represents the Ranina dentata * a, sven 
from above, 6, fiom below It is a native of the 
Indian Seas. Though from the form ot the limbs of 
this crustacean we should inter almost exclusively 
aquatic habits, yet Rumphius informa us that it 
comes to land, and creeps even to the tops of houses 
Another group 1s represented by the genus Pactolus, 
in which we find the anterior limbs terminated with 
« simple hooked point, instead of a claw; He 
lwo posterior pair are furnished at the end with 
pincers. The carapace 1s elongated, and 1s pro- 
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sixth supppits a pair of bihd false fect, for the pur 
pose of swimming 

As an example of this genus we select the Albu- 
nea symnista (Lig 3194) It is of small sizc, and 
inhabits the seas of Asia 

In the genus Remipes the carapace is neaily of 
aAreg@ular oval and convex The antenor limbs we 
Jong and the last yoint is shghtly flattcned, and in- 
capable of being bent so as to antagonize with the 
preceding, the two following pains of limbs we 
ferminated with pointed paddles, the fourth pai 
ate held by a sual joint the fitth pan are slender, 
Jong, and membianous, and bent upon the lateral 
peau teas of the carapace The abdomen 1s 
age, the sixth ying camies a pair of false swim- 
ming feet the seventh ring is in the form of a 
pointed paddle 

hig 3195 represents the Remipes testudinanus a 
small species from the coasts of New Holland ‘The 
gcnus Hippa is very closely alhed to the preceding, 
Lhe cxtetnal antenne are terminated by a long and 
multiarticulate filamcnt, but areseldom very visible, 
bemg oidinauly bent down and hidden between the 
mouth and external jaw-feet The hobs ae all 
shat, and terminating in paddje hike Jaming = [he 
abdomen closely sesembles the sane pait in Re- 
mupes 

Fig 3196 represents the Hippa emerita, from the 
coasts of Brazil , at seldom much exceeds an inch in 
length 

We now come tu the group called Pagunans, of 
which the genus Pagurus must be consideied as the 
type. Few have visited the shores of ou island 
without having notu ed the Paguri, Soldiei-crabs, or 
Hermit-crabs, as they are called, peeping out of the 
old turbinate shells,in which they have taken up 
their abode, and of which they guard the entrance 
with great resolution In the true Pagun, the ab- 
dominal portion 1s destitute of defensive armour, or 
presents only a few isolated calcareous patches , and 
it 1s from being thus as it were partially defence- 
Jess, that they are obliged to resort to artificial 
means ot protection Consequently they avail them- 
selves of such shells as are fitted to their size, and 
entering them backwards, lodge the abdominal seg- 
ments in safety, and are prepared with their claws 
to defend the gateway of their castle. As they in- 
crease in size they change their quarters for others 
more spacious and better suited to their necessities. 

Thus housed, the Paguri are retained in the shell 
by the aid of the postenor Jimbs, and a pair of ap- 
pendages at the end of the abdomen. 

If we take the common Hermit-crabs of our coast 
(Pagurus Bernhardus), we shall find that one only 
of its pincer claws is greatly developed, generally 
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(Henmrt-Crane, 
the nght ; and this, with the first two paits Of loc 
motive limbs, which are jong, are bent over the = 
lumellar edge of the shell, and protrude externa) 
The two next pairs of limbs are very short, and as 

@ 
applied within the shell to the columeliar fold, 5 
that by pushing they force the body farther into’ it, 
receas The caudal holders, which are as rough ag 
a file, are applied in the same manner, but more 
deeply within the shell, and in some species the 
abdomen 1s furnished with rows of suckers, by which 
the hold of the Paguius must be greatly strengthened 

Here then, secure, the animal peers out in vest 
of prey , and, diageing his castle alter him, traverses 
the shore, withdrawing himsclf on the appearance 
of danger, yet when assaulted, ready, as we have 
often seen, to engage in a spuited contest With 
respccet to other parts of them structure we may add 
that the eyes are directed forwards, and not tetrac. 
tile, the external antenna end 1n a Jong multiasty. 
culate filament 

An alhed genus, termed Cenobita, differs in man 
points from Pagurus, which in general habits and 
economy it othe: wise closely resembles = The Hey- 
mit-crabs are widely distiibuted, and were known to 
the ancients [hey haunt Jow flat shores and shal- 
lows, Where when the water is clear, they may be 
sven creeping about, making an inegular progress 
Like other crustaceans geneally they feed on small 
maine animals, and dead animal matters which 
Chance throws within their reach =They have the 
senses of sight and smell very acute, and the an- 
tenna are very susceptible 

It would appea: that there are certain species of 
Heimut-ciabs which are as terrestial in their ha- 
bits as the violet-ctabs o: other land species, and 
that some even feed on f{inits 

Qf such crabs Mi Bic dcuip received several spe- 
cimens trom Mi De la Beche, they were not all of 
the same species onc was Paguins (Cenobita) Dio. 
genes, the other somewhat resembled Pagurus Pi- 
deaux (Leach) Of the fist, there were “ forty-two 
of vatious sizes, houscd in the following marine- 
shells, which were in evary instance well adapted 
to the bulk of the inhabitant ‘Two were lodged in 
Juibo Pica twoina Natica one in Bulla stiuata, 
there were eight in Fasciolana tulips, and twenty- 
nine in Pyjula melongena — Ot the latter species of 
Pagurus, the common soldier of Browne, one was 
housed in Fasciolana tulipa and nine in Pyrula 
melongena =the shells chosen by the last were 
luge in proportion to the bulk of the animal, so 
Jarze indced that some of the Paguri were scarcely 
visible ’ 

lo these Pagun the following communi ation to 
M: Biodenp trom Mi De la Beche refers, at ts 
dated August 1, 1838 — 

“When I was in Jamaica, about three years 
since, some of the parsons on my estate at Halse 
Hall brought me specimens of Pagan, which they 
valid they had obtaincd from a savannah distant 
about a quaite: of a mile from the honse = [his 
savannah 18 4 plain formed of what I have else- 
where (‘Geol ‘lrans’ vol nun, N S ) termed savan- 
nah sandstone and conglomerate It 18 very diy 
and covered tor the most part with Jogwood, gieen 
ebony, lignum vite, the cashew tree and hele 
and there with patches of giass and other plants 
Alter heavy iains the surface of the g oud 
is neatly covared with herbage, but after diy 
weather a considcrable poition of the soil 1s ex- 
posed = The savannah, which is of great extent (my 
portion Consists of at least two thousand acres), Is 
about thirty fect above the Rio Minho, which runs 
round the border of at, and about two hundred feet 
above the level of the sea, from which it 18 distant 
at cast ten miles The tide only penctiates just 
within the mouth of the river, and 1ises about eleven 
inches in the height of the springs, so that there 1s 
not even brachish water at a nearer point than ten 
miles When the Pagui were brought me they 
were alive, and I observed that they were housed 
in marine shells, and at first thought they muat 
have been brought from the sea Upon inquinng, 
however, 1 found that these animals, under the 
name of soldieis, were frequently taken alive for 
food in the savannah, to which ] immediately pro- 
ceeded On its northern side and at its junction 
with the hill that mses above it, I found in the little 
hollows ot the white limestone several of these 
Paguri, al] in mare shells, and in tull health and 
activity I atterwards learned that they were by 
no means uncommon in such situations all over the 
island. When I saw them there had been a good 
deal of wet weather. They were in mout places, but 
there were no pools of water.” Another gentleman 
who resided some time in the West Indies, informe 
Mr. Brodenp that he had seen the Pagurus 
(Cenobita) Diogenes about his house when he hived 
at Port Henderson, and that he had observed them 
about the houses in Spanish Town, a place about 
six miles from the sea. Mr. Brodenp was slso 
informed that Westmoreland swarmed with them. 
(See ‘ Zool. Journal,’ vol. iv.) 
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To the terrestrial habits of these crabs many | 
nters have made express allusion. Sloane, speak. | 

: of the “ Sosdier," apparently Cenobita Diogenes, 

ne + Thig amall lobster or crab differs in ver 

tile from the European soldier or hermit-crab. 
hath two large forked claws like those of an ordina 
lobster, one of which is bigger than the other, bot 
rounded, more tumid, leas prickly, and of a paler | 
red than that of Europe. They fit themselves with 
any shell they find empty, whether it be of the land | 
or sea, and cover themuelves almost over in it, car- 

rying it on their backs whereve: they go, like a 
snail It 1s not posmble to believe how quick both 
the land-crabs and these soldier-ciabs will run upon 
the least appearance of danger. ‘Till they are 
turned up nothing appears but a dead shell, the 
mouth of which hes undermost, out of which some 
little part of the crab appears after it 15 taken up.” 
Jamaica’) Sloane figures the crab in a species 
of Helix, or land shell, and we beheve that one of 
these crabs in a Helix was living some time since in 
the Gardens of the Zool. Soc. 

Cateaby, in reference to the same species, which 
he figuies in the shell of Turbo Pica, states that 
‘“‘ they craw] very fast with their shell on their back, 
and at the approach of danger withdraw themselves 
within the shell, and, thrusting out the larger claw 
in @ defensive posture, will pinch very hard what- 
ever molests them. They frequent most those pats 
of sea-shores which are covered with trees and 
shrubs producing various wild truits on which they 
subsist; though I have seen them feed on the frag- 
ments of fish and other animal substances cast on 
shore. They, being roasted in the shell, are 
esteemed delicate, I do not remember to have 
seen any of them go into the sea” ¢‘Hist Caro. 
lina’ 

A Cae: in the old French Enceyclopadia, who 
most probably takes his account from Du Tettie’s 
Voyage, says, “There are in the isles of America 
Heimit-crabs, which are three or four inches in 
length. It 1s asserted that this animal comes once 
a year to the edge of the sea, to lay its eggs and 
change the shell. for it 1s alleged to quit the shell 
in which it 1s lodged, because, having increased in 
aize during the year, it finds itself, incommoded in 
its old shell It therefore comes to the shore and 
seeks a new shell which may be convement for it 
As soon as it meets with one, it comes out ot the 
old one and tries the new lodging, and if that suits 
it, 1t remains there, but 1f 18 often obliged to enter 
many shells, before it finds one proportioned to it 
If it happens that two hermit-crabs stop before the 
same shell, a dispute atises, and the weakest yields 
to the strongest ” 

Like all other Crustacea, the hermit crabs increase 
in size at the periods of exuviation, but whether 
this process, takes place in the old shell or in a 
new one, or out of a shell altogether, we have 
no information, Certain it 18, howevei, that the 
shell 1s changed as the growth of the animal may 
require. 

Referring to our pictonal specimens, Fig. 3197 
represents the common hermit crab) (Pagurus 
Bernhaidus) of our coasts, The upper fgwe 
exhibits the animal out of its shell; a, the mght 
jaw-foot; 86 the animal in the shell. Of the 
great numbers of these crabs which we have seen, 
and of which severa] specimens are now be- 
fore us, most have made the shell of the Whelk 
their habitation. The species of this form are very 
numerous, fram many others we select as examples 
the Pagurus deformis, found on the shores of the 
Isle ot France and the Seychelles (Fig. 3198) , and 
the Pagurus Chilensis (Fig. 3199), a native of the 
coasts of Chile. 

With respect to the allied genus Cenobita, the 
generic characters ere Jaid down as follows —The 
ocular peduncles ate rather short, but large and 
compressed, so a8 to be nearly lamellar, the cornea 
occupies the terminal and external portion The 
internal antennas, inserted a little behind the ex 
ternal ones, are extremely large; their first joint, 
large at the base and cyhndiical, reaches beyond 
the eyes, and has a second joint still longer, the 
third joint 1s rather longer than the second, and stp- 
ports two terminal filaments, one of which 1s short 
and setiform, the other stout, rather long, and ob- 
tuse. The external antenna aie very much com- 
pressed, their peduncle 1s Jong, but does not reach 
the extremity of the second joint of the internal 
antennee, and their palp 1s only represented by a 
smal] rudimentary tubercle. The external jaw-feet 
are peditorm, short, nearly cylmdrical, and devoid 
of teeth toward therr base. The antenor feet are 
stout, unequal, and terminated Oy a short claw, 
which is compressed internally. The second and 
third pair ave large but present nothing remarkable , 
the fourth pair are nearly rudimentary, and their 
last jomnt has the form of a small tubercle, scarcely 
moveable; the fifth pair are formed as in Pagurus, 
except in the male, where their basilary joint pre- 
sents @ aa prolongation more or leas extended, 
OL. Li. 
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ratus, The andomen 18 membranous and rolled 
upon itself, asin the Pagun, but is shorter. In the 
female it has, on the left side, three rather large 
false oviferous feet fixed to the dorsal plates; far- 
ther backward is a fourth horny plate without any 
appendage. At the extremity of the abdomen is a 
dorsal horny segment, with a median lamma on its 
postenor border, and on each side an appendage, 
that of the nght side being much the smallest, the 
form of these appendages is the same as in the 
Pagun. In the male all these abdominal appen- 
dages, with the exception of the terminal pair, are 
completely wanting, but dorsal horny plates inda- 
cate the division of the abdomen into rings 

Fig 3200 represents the under surtace of the 
thorax of Cenobita. 

The Cenobites are all natives of the warmer 
regions , we have already alluded to the Cenobita 
Diogenes. It is represented at Fig 3201 ais the 





at the rittdaault of which is the generative appa- || covered 
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It 


|| by a small basilary piece 


animal partially out of shell, so as to show the | 


arrangement of the limbs, and of these the fouith 
pair, with their file-lke terminations for fim apph- 
cation to the smooth columella, are very conspicuous, 
bis the lage claw, c, Cenobite housed completely 
within the shell, showing how the entrance ts guaided 
by the limbs, and especially by the gieat claw, 
which acts as a sort of operculum, and 1s at the 
same time ready for active service in Case of emer 
gency. The shell in which the Cenobite 1s housed 
is the Turbo Pica. The Cenobita Diogenes is a 
native of the Antilles 

From the genus Pagurus has been separated by 
M Milne Edwards a fourm to which he has given 
the name of Cancellus, but of which little is known 
He himself, as he informs us, had only examined the 
male of the species on which he founded the genus, 
and of which it 1s the only ascertained example 
The abdomen, instead of being rolled upon itsell and 
terminating in asort of shapeless tail, 1s perfectly 
symmetrical, the appendages of the penultimate 
segment have the same form asin the Pagun, but 
are similar on each side, and there is no other ap- 
pendage adheing to the abdomen between this 
segment and the thorax, Fig 43202 represents the 
Cancellus typhus 

The following characters are enumerated by 
Milne Edwards —Ocular peduncles slender, reaching 
beyond the peduncle of the external antenna for 
neatly one-halt of their length, but nevertheless 
shorter than the anterior border of the carapace, 
cornea transparent, very small, and without any 
notch on its supenor border, External antenne 
very short, hardly more than twice as Jong as the 
ocular peduncles Anterior feet equal, and de- 
pressed above, on the upper edge of the claw- 
joint a dentilated crest, which i united to a 
rounded Jongitudinal elevation on the external sur- 
face, so as to form a pyramid of three face» on the 
carpus, exteinal surface of the claw joint a hittle 
warty, pincers very short Second pair of feet 
much stoute: and Jonger than the thud, and fur- 
nished with a crest which extends from the middle 
of the third joint to their eatremity, in describing a 
regular curve, the convexity of which 1s outwards , 
the upper extremity of this crest 15 elevated, like 
that of the anterior feet, pyramidically, and ¢orre- 
sponds exactly to the extremity of the ocular pe- 
duncles, when the feet are directed forwards, Tatsi 
very short andrather stout. ‘Thud parr of feet much 
compressed Basilary joint of the posterior feet 
lage and squamiform., Abdomen of the male short, 
large, tumished above with very narrow tiansveise 
plates, which have no appendages, and terminated 
by a pair of appendages as in the other Paguitans, 
but symmetrical, and by a median lamina equally 
symmetrical 

Leaving the Pagurians, we immediately advance 
to a very singular crustacean, the type of the genus 
Rirgus, remarkable for ifs manners and general 
habits. 

‘I'he characters of the genus Birgo are detailed 
nearly as follows by M Milne Edwards (‘ Hist. 
Nat. des Ciustactés’), ‘The carapace is terminated 
anteriorly by a projecting rostrum, and 1s of con 
siderable extent, forming a convex shield over the 
branchia@ on each side. The ocular peduncles are 
stout, rounded, and of moderate length The tn- 
ternal antennee have the same conformation as in 
the Cenobites, except that then basilary joint 1s 
still more elongated. The disposition of the exter- 
nal antennee and of the external jaw-feet 1s also 
entirely the same as in the last-named Pagurians. 
The anteior feet are stout, rounded, and of mode- 
rate length, the two succeeding pairs are, terminated 
by a stout cylindrical joint; and the fourth pan, 
which are shorter than the preceding, but not ele- 
vated above them, are provided with a cheliform 
hand, the two fingers of which are long and cylin- 
drical , the posterior feet, which are very short and 
cylindrical, are elevated under the lateral parts of the 
carapace, and terminated by a very obtuse rudi- 
mentary pincer. The abdomen is very large, and 
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above by a small horny band, folluwed by 
four great corneo-caicareous plates, which occu y 
its whole width, and over-ride each other, as in the 
Macruious Crustaceans. On each side of these 
gieat segments aie to be seen one or two horny 
pieces. In the female, the three first of these 
segments, that is to say, the second, third, and fomth 
rings, have on each side a great false foot formed 
and two great naniow and 


those members are wanting 
on the right side, and in the male no trace of them 


is perceptible. ‘Lhe whole of the intenor surface 
of the abdomen 18 membianous, except that to- 
wads Ms posterior pat may be seen a small 
quadilateral plate, which gives attachment to # 
second projecting plate, and has on each side an 
abdomina: rudimentary tale foot, composed of a 
pat piece and two moveable tubercles, which 
recal the disposition of the appendages of the sixth 
abdominal ring of the Paguri, but which 1s sym- 
metrical on both sides of the body. The terminal 
plate is rounded at the end, and represents the 
seventh abdominal ing. 

The respiratory apparatus in Birgus presents very 
he branc hiss 
are fourteen in number on each side of the body, 
and are fixed by a peduncle situated towards the 
middie of their internal surface. The respiratory 
cavity is very large, and the branchie only fill the 
tenth part ofit, its vault 1s carpeted below by a 
dehcate and epidermic membiane, but this soon 
disappears and leaves naked the skin, which is con- 
tinucd with that membiane, and covered by a mul- 
titude of vascular vegetations. 

‘Lhe Bugus Latro (Fig 3203), Purse-crab, or Rob- 
ber ciab (Paguius Latro, Fabri , Cancer c1ummen- 
tatus, Rumphius), 1s a native of Amboyna and the 
neighbounng islands, and attains to a considerable 
size In its habits it i» terrestrial, anhabiting the 
fissures of rocks by day, and coming foith at mght 
to seek for it» food upon the beach. It appears to 
be fiugivorous as well as carnivorous, and Is 1e- 
poited to climb the cocoa-nut trees for the purpose 
of obtaining the trut To this account Linnawus, 
Herbst, and Cuvier refer, and it is no doubt based 
upon truth The tollowing extract fiom the ‘ Pro- 
ceeds Zool Soc’ 1842, p 17, may not be uninter- 
esting — A specimen was extibited of Birgus 
Latio, which had been presented to the Society by 
M: .J P Vaughan, and M: Owen referred to the 
cui10us statement of Herbst that this crab climbs 
trees for the pu) pose of stealing cocoa-nuts , a state- 
ment partially confimed by the fact, recorded by 
MM Quoy and Gamard, that mdividuals of this 
species wore fed by them for many months on co- 
coa nuts alone A more ample confirmation, he 
remarked, was furnished by some observations com- 
municated to him by Mr Cuming, whose fine collec- 
tion contained several specimens obtained in the 
islands of the South Pacihe Ocean. They climb, 
Mr Cuming states, a species of palm (Pandanus 
odoratissimus), and cat a small kind of cocoa-nut 
that giows thereon They hive at the roots ot the 
trees, and not in holes in the 10cks, and are a favour- 
ite food of the natives.’ To give an idea of the 
hind of palm these crabs are in the habit of climb- 
Ing, we represent, at Fig 3204 one of the Pandanus 
tube, kieycinetia imbricata, with its fruit. 

M: Cuming observed these crabs in great abund- 
ance at Loid Hood s Island, in the Pacifie When 
he met them in his road, they set themselves up m 
athieatcning attitude, and then retreated backwards, 
making both at first and afterwards a gieat snap- 
ping with then pincers = Linnaeus confounded this 
species with the land-crabs (Gecarcinus) o. the 

est Indies, called during thei moult “Crabes 
boursiers ” 

We now arrive at a small group, termed Porcel- 
lanians, consisting of Crustacea wlich have the port 
and aspect of the Brachyura, but in which the ab- 
damen ends in a fan-lkhe caudal fin) the abdomen 
itself is wide, but lamellar, and bent against the 
sternum Fig 3205 1.epresents Porcellana platyche- 
Jes, a, the tail unfolded = This crab 1s of small size, 
being scarcely three-quarters of an inch in length. 
It 1s a native of the casts of Fiance and England. 

Another genus belonging to this tribe 1s AZglea, 
of which the Atylea lwzvis from the coast of Chile 
(Fig J2U6) 1s an example. It 18 about two inches 
In length. 

A tube closely allied to the Porcellanians 1s re- 
presented by the genus Galathea. The carapace 
depressed and wide, the anterior limbs aie large, 
the fitth pa very slender, the abdomen nearly as 
wide as the th 1ax and longer, and terminates in a 
large fan-shaped Jamelliform tan, false feet, five 
pairs in the male. 

The Galathea strigosa (Fig 3207), which we see 
lect as an example, 1s about five inches in length; 
its colour 18 reddish, with lines of blue on the cara. 
pace. The limbs are strongly spined, as is alsv the 
margin of the carapace. This species inhabits the 
Mediterranean and the Ocean. ang 
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SECTION MACRURA. 


well deveiapea, and ot which we mav regard the 
lobster as the type ) 

The genus of this section to which we shall turn, 
and to which the last genera of the Anomura a rad 
in some respeots to approximate, is one termed Me- 
galopa by nf Leach. It contains a few small spe- 
cies remarkable for the comparative volume ot the 
eyes, which are set on short peduncles The abdo- 
men is narrow and extended, with seven segments , 
false feet four paws, The Megalopa mutica (Fig 
3208) 1s found at the mouth of the foie , itisot a 
biown colour, a@ 1s the species magnified , &, inter- 
nal antennae ; ¢c, external antenna, d@, the animal of 
the natural size. 

We may now pass to the genus Astacus, which 
contains the common Jobster, Astacus marinus, and 
the River crayfish, Astacus duviatilis, &e Fig 3209 
represents the common Jobster We shall not al- 
tempt to enter into a detailed account of the form 
and atructure of this well known species, so cele- 
bDiated for its excellence as an aiticle of dict, and 
lor the change of colour it undergoes im boiling 
This change, tt inay be remembered, served Butler 
in his‘ Hudibias tor one of his humorous similes — 


“ Now, like a lobster boiled, the morn 
Veom blapk to red began to turn 


It 18 owing to the action of water at 212° Fahr. 
upon the bluish-black pigment secreted by the 
conum, and diffused through the substance of the 
tegumentary skeleton er armour, which it also se- 
crete» Alcohol, ether, and the acids also produce 
the same effect 

The Jobster 1s found in abundance In clear water, 
among submerged rocks along vamous parts of ou 
coasia, and is captured nearly inthe same manne: as 
the arab) = It 1s not only from our own shores that 
the mankefs are supphed with this delicacy , thou 
sands wie brought over from Noiway, in a living 
state, five or x vessels in fact are constantly ply- 
ing between the Thames and Norway, tor this pur- 
pose alone, On entetng the river, the lobsters are 
deposited in Jarge wooden Cases, properly pertorated, 
and secured in a creek caed Hole Haven, on the 
Essex side of the Thames, neay the upper paitot the 
Sea Reach, whenve they are Qansimitted to Bilangs- 
gate according to the demand Great numbers are 
alao brought trom Scotland The consumption of 
lobwters in England is almost incalculable , but the 
vast destiuction made 14 counterbalanced by an ac- 
cording increase. By @ wise provision the mainte- 
nance ol the species 18 fully secured, so great 1s its 
fecundity Di. Basten pays that he counted twelve 
thousand four hundied «and forty tour eggs under 
the tail of one female lobste:, and that this number 
was not the total amount 

One of the best narratives extant of the habits 
of the lobster to be found in a Jette: fiom) Mi 
Travis, of Scarbrough, to Mi Pennant, dated the 
With of October, 1768 We seleet trom it the fol- 
lowing extracts — 

‘¢We have vast numbers of fine lobsters on the 
rocks near our coast = | he Jarge ones are in general 
in then best season from the maddie of Octaber till 
the beginning of Mey Many of the small ones, 
and some few oi the large: sorts, are goud all the 
summer If they be four inches and.e half long, o1 
upwaids, from the tip of the head to thr end of the 
back shell, they are called sizeable lobsters If 
only four inches, they are esteemed hal! size, and 
when sold, two of them are reckoned fot one of size. 
If they be under four inches, they are galled pawhs, 
and aie not saleable to the camiers, though in reality 
they are in the summer month» superio: to the large 
ones in goodness, The pincers of one of the lob- 
ster's large claweare furnished with knobs, and those 
of the other claw are always serrated = With the 
former it keeps firm hold of the stalks of submarine 
plants, and with the latter it cuts and minces its 
food very dexterously. The knobbed, o: numb 
claw, asthe fishermen call it, 18 sometimes on the 
right and sometimes onthe left, indifferently = [t 18 
more dangerous to be seized by them with the cut- 
ting claw than the other, but,in either case, the 
quickest way to get disengag:d from the creature 1s 
to pluck off its claw = It seems peculiar to the lob- 
ater and crab, when then claws are pulled off, that 
they will giow again, but never so large as at first. 

“The female o: hen lobster does not cast her 
shel] the same year that she deposits her ova, oi, an 
the common phiase, isin bey. When the ova first 
appea: under he: tail, they are very small and ex- 
tremely black; but they become, in sugcegsion, 
almost as large as ripe eldei-beres before they are 
deposited, and turn of a dark biown colour, egpe- 
cially towards the end of the time of her depositing 
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them. They continue full and deposting the ova 
blac 


in constant succession, as long as any of that 
substance can be found in their body, which, when 
boiled, turns of a beautiful red colour, and 1s called 
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their coral. Hen Jobsters are found in at all 
| times of the year, but chiefly in winter. It is @ 


arge and biownish, she will always be found ex- 


hausted, watery, and poor. Though the ova are cast 
at all times of the year, they seem only to come to 
lite dung the warm summer months of July and 
August. Great numbers of them may then be tound, 
unde: the appearance of tadpoles, swimming abaut 
the little pools left by the tides among the rocks, 
and many also under theu proper form, trom half an 
inch to four inches in length. 

“In casting their shells, it 1s hard to eonceive 
how the lobster is able to diaw the fish of their 
large claws out, Jeaving the shells entue and attached 
to the shell of their body, in which state they are 
constantly found. The fishermen say the lobste: 
pines belure Casting, till the fieh in its Jaige claw 1s 
no thicker than the quill of a goose, which enables 
it to draw its parts through the joints and naiow 
passage near the trunk. The new shell is quite 
membranous at first, but ha:dens by degiees 
Lobsters only guow in size while their shells are in 
the syft state They are chosen tor the table by 
their being heavy in propoition to their size, and 
by the ha:dness of then shells on then sides, which, 
when In perfection, will not yield to modesate pres- 
sue Barnacles and othe: suaall shell-fish adhe:ng 
to them aie esteemed certain marks of superior 
goodness. Cock lobsters are in general bette: than 
the hens in winter, they are distinguished by the 
narrowness of thei tails, and by their having a 
strong spine upon the centre of each vl the trans- 
Viist processes beneath the tail which support the 
four middle plates of their tails ‘The fish of a Job 
bters claw is more tender, delicate, and easy of 
digestion than that of tne tau. Lobsteis are not 
taken hete in pots, as 18 usual where the water ts 
deepei and more still thanit 1s upon our coast = Qur 
fislicimen use a bag-net fixed to an on hoop, about 
two fect in diameter, and suspended by three hnes 
like a scale ‘Lhe bait 1s Commonly fish guts tied 
to the bottom and middle of the net. ‘They can 
tuke none 1 the daytime, except when the water 15 
thick and opaque they are commonly caught in 
the mght, but even then if i» not possible to take 
any when the sea has that luminous appearance 
which is supposed to proceed fiom the Nereis noc- 
tiluca In summer the lobsters are found near the 
shore, and thence to about six fathoms depth ot 
water, in winter, they are seldom taken in Jess than 
twelve or filteen fathoms. They are much mole 
active and aleit in warm weather than in cold. In 
the water they can 1un nimbly upon their legs or 
small claws, and, if alarmed, can spring tail fore- 
most to a surprising distance as swilt asa bid can 
fly. The fishermen can see them pass about thirty 
ieet, and, by the swiftness of their motion, suppose 
they may go much farther, Athenseus remarks this 
cucumstance, and says that the incurvated lobsters 
will spring with the activity of dolphins. J hear 
eyes are taiscd upon moveable bases, which enables 
them to sce readily every way. When tightened, 
they will sping from a considerable distance to 
their hold in the rocks, and what 1s not Jess sur- 
rising than true, will thw themselves into their 
fold in that manner thiough an entrance buely 
sufficient fot them body to pass, as is trequently 
seen by the people who endeavour to take them at 
Kiley Budge In frosty weather, if any happen to 
be found near the shore, they are quite torpid and 
benumbed ' 

The lobster was known to the ancients and is 
probably the aaraxoc of the Greeks. 

Ihe River crayfish (Astacus fluviatilis) 1s a 
native of the rivers and streams of our land and 
the adjacent continent, especially where the bed 1s 
tucky and stony. 

Passing from the lobsters we may next turn to 
those crustaceans hnown as shrimps and prawns 
And hue we may remark that under the term 
shimp ay sold at Billingsgate and other maikets 
two very distinct species, belonging indeed to dif- 
ferent genera, one the common shrimp (Ciangon 
vulgaria), the othe: allied to the prawn, and olten 
termed the white or Medway shrimp (Palemon 
squilla). We shall fiist notice the Crangonians, or 
trae shiimps, in which the anterior limbs are sub- 
cheliloym, terminating 1n a hooked moveable claw, 
to which 18 opposed a fixed spine on the penulti- 
mate joint. Ip Crangon the carapace is depressed, 
and presents on the rudiment of a rostrum, the 
eyes ate short, Jarge, and free. the antenne are 
inserted nearly on the same transversal jine. The 





locomotive limbs are slender and long; the two — 


last the longest and shortest, The details of Cran- 
gon are given at Fig. 3210, in which the forms of 
the antenne: and limbs are well delineated. a, the 
mandible. 

It has been proposed to separate from Crangon 
@ genus under the name of Egeon (Risso), but on 
slight grounds, deemea imsufficient by Desmarest ; 
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common mistake that a berried hen 16 always in Hl : 
ertection tor the table. When her berries appear , beng the Sgeon loricatys 
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the second pair of limba are he 
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eet enlarged To this genus a rather sub-genus. 
(Cancer loricatus) of 

the European seas. It 9 represented at Fig, 991; 

Fig. 3212 represents the common shrimp (Ciangon 
vulgaris): a, one of the claws, g 

This species, the Crevette or Chrevette and Cardon 
of the French, 1s too well known to need a degern. 
tion. Jt 1s taken onthe flat sandy shores of ore 
island, and of the adjacent continent, often by boys 
and women, who wade up to their knees or higher 
pushing a sort of dredge net at the end of a tons 
pe before them, a more wholesale way of eo). 
ecting them 1s by means of sweep nets, dragged over 
the fishing-ground by men in boats. The degree of 
suc cers J8 variable, but sometimes Immense numbery 
are taken. Paley an hi ‘ Natural Theology’ relates 
a circumstance which wil] give some idea of the 
shoals of these animals which wander through the sea 
« Walking,” he says, ‘ by the sea side, in a calm even- 
ing, upon a sandy shore and with an ebbing tide, I 
have frequently remaiked the appegiance of a dak 
Cloud, or 1ather very thick must, hanging over the 
edge of the water, to the height perhaps of half a 
yaid, stretching along the coast as fares the eye 
could reach, and always retinng with the wate: 
When this cloud came to be examined, it proved 
to be nothing else than so much space filled with 
young shrimps in the act at bounding into the air 
from the shallow margin of the water or the wet 
sand” Any attempt to calculate the numbers 
composing an extensive cloud af shrimps must be 
overwhelming 

By way of pictonal illustration we give at Fig, 
3213 the spirited fgure of a young shiump catcher 
examining his net, the scion of a bold race, that 
‘* weel the boatie row, to win the bairn’s bread ” 

Another tube otf shrimps, of stouter form than 
the preceding, are termed Alpheans, the genus 
Alpheus being the type. 

o this tribe belongs a singular speqies, the only 
known example of the genus Atya,1n which the two 
anterior limbs are equal, with the penultamate joint 
short, the last joint divided 

The Atya scabia, Leach, Fig 3214, 18 a native of 
the seas of Noith Ametica 

The Palemonians, Les Salicoques of the French, 
constitute the next tiibe of shmmps. The carapace 
is armed with a gieat sabie-lhke rostrum, nearly 
always serrated above Aji the Jimbs are slender , 
the two fiist pairs are gencially didactylous, the 
three jast never 80 =‘The genus Palemon, of which 
the prawn and the white shrimp are examples, has 
the lamella: palp which cavers the base of the 
antenng, large, oval, and rounded, cillated at the 
end, and armed with a spine at its external border. 
The internal antenng send off one short and two 
long multiartilate hlaments, the external antenne 
one Jong filament. ‘The abdomen 1s large, with 
ample oar-lke false teet The seas of India pro- 
duce species of this genus of extiaordinary size, as 
do also those of the Antilles Those found in our 
seas are moderate o: small They swim well, and 
the shoal on the appearance of an enemy scatters 
rapid}y in all dueetions 

[he Prawn, Palemon seriatus, Fig. 3215, 18 celee 
brated as a gicat delicacy its colour 1s greyash, 
freckled with 1ed and brown, when boiled at be 
comes of a clear fesh red ‘The white shrimp, Pale- 
mon squilla, as an allied species of much smaller 
size, and theie 1s a third species on our e€oasts, 
Palemon vauans, which is still more diminutive. 

The prawn 1s much Intested by a minute parasitic 
crustacean (Bopyius Crangorum), which inserts 
itselt into the branchial chambers and adheres to the 
bianchiee. 

Another tribe comprehends several genera, as 
Penwus, Stenopus, Euphemia, &c., in whieh the 
abdomen is extremely elongated, and the limbs 
often carry a palpiform appendage at ther base 
more or less developed, and vary much am their 
conformation But we must pass from them to a 
remarkable tribe of crustaceans, called Scyllanans, 
to be distinguished at once by the singuler eonforma- 
tion of the antennas. 

The carapace 1s very wide, and presents anteriorly 
a horizontal prolongation advancing between the 
base of the external antenne, and covenng the 
insertion ot the first par The eyes are placed in 
well formed orbits, and are remote from each 
other. The first pair of antennsg present nothing 
very remarkable, they are rather short, and bifid 
at theirapex The external antenne are jike wide 
foliaceous expansions, The abdomen is wide, and 
terminates in a great fan-shaped fin. The jaw-feet 
are moderate 

In the first genus, Scyllarus, the carapace is 
longer than wide, the lateral borders are parallel, 
the orbits lateral; the abdomen stout. Fig. 3216 
represents one of the jaw-feet. 

Fig. 3217 18 the Scyliarus equinoctialis, a large 
species, measuring @ foot in length, found in t 


ead didac, 
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gg the gunis Scyliarus is separated a form 
a distinguished by the depression of 
ch is narrowed from before back. 
ocular peduncles are. long, and the 
at each outer anterior angle of the 


ace. 
ce select && an example the Thenus orientalis 
(Fig. 3218), @ native of the Indian Seas. it isabout 
eight inches 1 length. 

More singular stil] 1s the genus Ibacus, in which 
the carapace is extremely wide, with a lamellar 
expansion On each side covering the greater portion 
of the feet, a8 In Calappa, among the crabs. These 
expansions advance forwaids, and are divided on 
each side by @ deep fissure, into two unequal por 
tions; the orbits are closer together than in Scyl- 
jaus or Thenus. The external lamelliormantennes 
aie of great expanse. Fig. 3219 represents in 
onthne the carapace of Ibacus seen fiom above 
The Ibacus Peroni (Fig 3220) 15 a native of the 
Australasian Seas. It measures five inches in 
length. 

In these three genera the first four pairs of limbs 
terminate in @ Simple point, and in the males the 
hth pair end similarly, but in the female terminate in 
an incomplete pincer. There are four paiisot talse 
or abdominal feet, in the female they are well de- 
veloped. We now advance to atibe of Macitmna, 
represented by the genus Palinuius, and termed 
Langoustians by M. Milne Edwards, and charac - 
terized by the absence ot claw-pincers 

The Palinurt or Langoustes have, says Cuvier, the 
Jateral antennss large setaceous, and covered with 
spines “Among these Crustacea, called by the 
Greeks «apdGos, and the Latins Locusta respecting 
which Anstotle has given many impoitant obsei va- 
tions, there are some which with age acqune the 
Jength almost of two yards (deux metres), taking the 
anfenne imtoa the admeaswement The species 
found in aur latitudes resort dung the winter to 
the depths of the sea, and approach the shore only 
on the retuin of spring They give preference to 
rocks or rocky situations The females bieed at 
this season, and the eggs, which are small and very 
abundant, are of a beautiful red colour, whence the 
term coral, which from this cause has been applied 
tuthem. More males than females are captured, 
although the latter are the most after the breeding 
season. According to Mo Risso, the females breed 
a second time in August These Langoustes are 
spread in all the seas of all the temperate and inter- 
tropical gzanes, bat especially in the latter, The 
carapace 18 rough, bristling with spines, and pre- 
sents antenorly Jarge spikes, directed forwards and 
more ot Jess numerous The general colows pre- 
sent an agreeable mixture of red, green, and yellow , 
and the tailis often marked with transvetse bands 
or spots, sometimes in the form of eyes disposed in 
1ows, The flesh, especially that of the females be- 
fore and dining the laying season, 18 much es- 
teemed.” The genus Palinurus presents the follow- 
ing characters —the caapace is neatly straght, 
armed at ats anterior border with two stout horns, 
which advance above the eyes and base of the an- 
tennge, and on each side below fhe eyes there ba 
horn more ot less developed The carapace ts co- 
vered with spines; the eyes are lage, the internal 
antennes ate long, and end in abifid yoint The 
external antennse are stout, and of gieat length, 
offen far exceeding that of the body the jaw-teet 
are small, All the limbs end in simple joints. The 
abdomen 18 large, and has fow pairs of false 
teet. The caudal fin, formed by the seventh ab- 
dominal rng and the appendages of the preceding 
ling, 18 very large, and toa great extent of a flexible 
consistence. 

Fig. 3221 represent the under surface of the Sea 
crayfish, o: Langouste (Palinurus vulgais), Fig. 
$222 1s the Palinurus vulgar, the Sea crayfish, or 
crawfish, so abundant in the London markets. It 
is in very genetal use as an article of diet, and cer- 
tainly 18 excellent, but 1 flavour and_ tenderness of 
hbre is fai interior to the Jobster. It occasionally 
weighs from ten to fifteen pounds. In the female 
there 1s a sort of spur or tooth at the eatiemity of 
the last joint but one of the posterior limbs, it does 
uot exist in the male. 

A beautitul species of the ant genus, Palinurus 
guttatus, Fig. 3.223, 18 found in the seas of the An- 
tilles. The colour is green with many circular yel- 
Jowish spots: the penultimate joint of the limbs 1s 
striated Jongitudinally with green and yellow. 

M. Milne Edwaids mtorms us that there 1s in the 

aris Museum a limb, apparently the third, of 
extraordinary proportions, beionging to @ species of 
Palinurus ; it is more than two feet in Jength (French 
Measure), and proves the existence of a gigantic 
crustacean of this genus, as yet unknown to natural- 
ists, The specimen in question came from the Isle 
of France. 

A very interesting group or family of Macrura 
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ribbing rp by M. miles Edwards, 
be burrowing in ther habits, and are adi Pence 

g in their habits, and are all of small 
size, living on sandy shores. M. Milne Edwards 
arranges them between the Scyllanans and Asta- 
Clans, but some of the genera, in which there are 
&Ccessory branchial appendages affixed to the falue 
feet, seem to approximate towards the Stomapods. 

They are all remarkable for the length and slen- 
deiness of the abdomen ; the anterior pair of limbs 
aie furnished with chele, and sometimes the second 
pair aie terminated by pincers. The carapace 1s 
small and compressed laterally, generally advancing 
In front in the turm of a small rostrum, but some- 
ne. ve is wanting. The eyes are minute. The 
! ntennw are terminated by two multiarti- 
are Lae the external antenne by a single 

: we have said, the respiratory appa- 
ratus vanes. Sometimes, besides the thoracic bian- 
chi, there are additional bianchie suspended under 
the nariow sicnder abdomen, and attached tu the 
false teet. Upon this difference M Malne Edwards 
divides the ‘Thalassimans into two sections, viz, 
Cryptobianchids and Gastrobranchids Ln the ( ly p- 
tobianchids there aye no accessory abdominal bran- 
chig#, and the true branch inthe thoracie cavities 
aie united inthe manner of abrush All the spe- 
cies of which the habits ae known burrow to a 
considerable depth in the sandy bed of the sea 

‘lo this section belong the genera Axia, Gebia, 
Thalassina, and Callianagsa 

In the genus Ana the carapace is much com- 
pressed, and terminated antetioily by a sina) tiuan- 
gular rostrum = The ocular peduncles arc small and 
eylindiucal The antenor limbs are compres-cd and 
terminate in a well-formed claw) the next pan of 
limbs have small pinceis, the rest are simple 
Vhere are five pans of false abdominal {cet 

OL! this genus only one species appears to be known, 
namely, the Axia Stuhynechus, Fig. ¢224 It is 
about three inches in length, and inhabits the coasts 
of Fiance and England a one of the inte:nal an- 
tennew, 6, one of the external antenna 

In the genus Gebia the antetor rostrum of the 
Carapace is tuangular, and sufficiently large fo cover 
the eyes almost entuely = The intemal antenne are 
short, the extemal antenngw slender = The anterior 
limbs ate nanow, and terminafe in a subcheliform 
manner The other lunbs have simple te:mina- 
tions The abdomen ts long, narrower at ifs base 
than towards its middle, depressed and terminated 
by alate fin, the four lateral blades are fohaceous 
and very wide = The fist abdominal ring has two 
pais of small filiform false feet , the four next seg- 
ments give ongin to three pans of false natatory 
feet, composed at a short and stout peduncle, and 
two oval blades with cillated edges 

The Gebia stellata, Fig 3225, is an example , it 
1§ about an inch and a half im jJength, and as a 
native of the caasts of England a, one of the 
internal antennae, 4, the base ot one of the external 
antennae 

In the genus Thalassina the carapace is short, 
nwrow, and elevated, and furmshed an front with a 
frangular ostium, Lhe peduncles of the cycs are 
smal] and cylindrical ‘The internal antenna have 
two short, slender flaments, the external antennae 
are small and slender ‘The first pau of Jimbs are 
rather robust and subcheliorm , the moveable claw 
antagonizing with a toothlike process of more ot 
less strength on the penultimate joint. An approxi 
mation to this torm is displayed by the second pai 
of limbs, the penultimate yoint being large and 
cihated. The abdomen is long and najrow slender 
false teet me attached to the four middle tings. ‘The 
terminal fin is small, the two lateral blades tui- 
nished by the preceding o1 sixth ring are smal! and 
nearly linear. 

Our example 1 the Thaljassina scorpionaides, 
Fig. 3226, from the coasts of Chile. It 15 of a 
brownish colour, and measures about six inches in 
length. Its abdominal segments remind us of the 
segments of a Scolopendia, o1 centipede. 

In thegenus Callianassa the genera) characteis ap- 
aaa to those of Thalassina, but the two anter1o; 
imbs, which have both true chele, differ from each 
other very greatly in size, as we have already seen 
in the Hermit crabs (Peguius). The lateral caudal 
plates are laige. 

One species, Callianassa subterranea, Fig. 3227, 
is found on the sands of the sea-shore, washed up 
by the tides, on the Fiench and English coasts. 
a, one of the internal antenne; 4, the base of one 
of the external antenne, e, the mght o: laige chela 
M. Milne Edwards records another species, Callia- 
nassa uncinata, and observes that the C. major of 
Say appears to differ from both. 

e now turn to the Gastrobranchid section, 
which, besides thoracic branchiw, have respuatory 
appendages fixed to their abdominal false teet, a 
point in which they exhibit an analogy with the 
crustaceans of the order Stomapoda. ‘The type of 
this section, according to Milne Edwards, is a small 
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, to which he gives the gener 
Callianidea, and which he charatiere sus fellowes 
Body very delhcate, slender, and elongated; cara- 
pace hardly a third of the length of the abdomen 
and not covering the last thoracic ring, compressed 
and rather elevated, its lower border applied ex- 
actly against the base of the four first pairs of feet. 
Orostrum, andthe antenor border of the carapace 
notched on each side of the median line for the re- 
ception of the base of the eyes, whose peduncles are 
very short, and toimed asin the Callianasse. Four 
antennw, slender and inseited neaily on the same 
iransversal line; the fust pan terminated by two 
hiaments nearly equal m length, one of which how- 
ever is the largest, and slightly convex towards the 
end. «appendages of the mouth very small, occu- 


pying but little space; mandibles haidly diff 
trom those of Callanassa. valvulas y dillering 


appendage 
the second pan ot jaws very small , Tena oes 
feet slender and pedilorm, their second joint ture 
nished internally with a iow of dentitoim tubercles 
covered with hans, and with their three last joints 
very much elongated. Sternum linear throughout 
ts extent. First pair of feet long, and one ot 
them vely stout, with the terminating hand very 
lage, and neatly of the same form as in Calhanassa 
exccpt that the carpus is smaller Lhe two sue- 
cceding pais of leet ale small and flattened , the 
fourth pan nearly cylindical, and their baslary 
joint very much enlarged. Filth pau nealy as 


Jarge as the fourth, and terminating in an anpertect 


rudimentary claw, Abdomen composed as oidi- 


| Nartly of seven segments, nearly of the same size 


throughout, and cauying beneath five pairs of false 
fect, of these the fist are reduced to a simple na- 
row blade slightly ciated at the end, but the four 
succeding pals have a very romathable contorma- 
fon A peduncle is to be distinguished, and 
thice tenminal Jamia two ot which are very Jaize, 
and one very sinall, on the edge of the preceding 
ones, all round the border: of the great jamine a 
hind of tulted tinge ts found, composed of a row of 
cylinders, cach ol which gives ougin to two smaller 
filaments, Which again in thea tum are biturcated 
neaily in the same manner as the branchial tila- 
ments of the Squlle are divided The five blades 
of which the caudal fin is composed are wide and 
rounded = ‘Lhe thuracic branchia are enclosed as 
ordinaily in the carapace, and are each composed 
of cylinders ranged in parallel order on a stem, 
neatly asin the lobsters, only these organs and tila- 
ments ae less numeious, and the branchia them- 
selves very small = ‘There are only ten on each side 
vl the body (M E ) ; 

Fig 3228 represcats the Callanidea typa greatly 
magmihed Its length as about ten lines, it was 
found by MM Quvy and Gatnaid on the coasts ot 
New lhicland oa, one of the internal antenne, bifid 
and plumosxe , 0, one of the extemal jaw-teet, c, 
extiemily of one of the posterior feet, @, one of the 
fist pan of the at dominal false feet, ¢, a false foot 
of one of the succeeding pais, f, the marginal 
ene of the latter feet Ltese figures are all mag- 
niticc 

We may here allude to an anomalous form of the 
Maciurous Decapeds, found only m a fossil state, 
and which, as Desmarcst observes, appears to con- 
stitute asection by itsclt ‘The generic title proposed 
by this zovlogiet is kiyon, with the following cha- 
lacters —Latemad antenna short (one eizhth of the 
total Jength of the body including the tail, seta- 
ceous, provided at then base with a rather Jaige 
scale, which is ovoid and stiongly notched on the 
internal side, intoimediate antennae setaceous, bifid, 
much shoiter than the external ones, and having 
their filaments equal, Feet of the hist pair nearly 
as long as the body, slender, lineat, not spinous, 
terminated by very Jongand ninow chela, with fn- 
gels little bent, but slightly inflected inwards, cai pus 
shoit, feet of the othcr pans also slender, and 
these of the second and thiid pairs terminated 
with pincers, like the teet of the ciawfishes (écre- 
Visses), Calapace very much depressed, wide, 
neatly square but little advanced anteriorly, pio- 
foundly notched on ats latero antenor bordeis. 
Abdomen ratier short, lonmed of 91x aiticulations, 
of which the tour intermediate ones have their 
lateral borders prolonged in angles, well detached, 
asin the crawhshes, Caudal fin formed ot five 
Pieces, of winch the two lateral ave entire, rather 
lnige, a iittle rounded on the internal side, and the 
three middle one» triangular and elongated, espe ci- 
ally the intermediate one. 

According to M. Desmatest, it 1s to the Callia 
nassz, the Dhalassinw, the Gebue, and the Aarne, 
that Exyon beais relatwn Nevertheless it has not, 
he observes, the habit of any of them. It» short 
depressed carapace, and its little elongated abdo- 
men, approximate it to Scyllaius, but ats internal 
antenne with short peduncles, its external setaceuus 
antenna, and its gieat antenor didactylous teet, 
widely separate 1t from that genus. It cannot be 
confounded with Palinurus, which has the external 
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3993,—Craytish of the Antilles 


3276,—-Thalawsina scorpionoides, 





3222,—-Sea Craythih, 





$225.—Gebia stellatn, 
9997 ,—Callianassa subterranean, 





3229,— Eryon Cuvieri. 
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3328,—Oallianides typa, 
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$230. —Branchie of Stomapods. 





$234.—-Phyllosoma commune, 





$387.—Erichthus vitreus, 





§886,«-Byes and Antenne of Phyllosoma and P, brevicorne. 





$282,—M ysis vulgaris. 





$238,.—Erichthus Duvancellii. 





$240.—-Squilla Mantis 





3239.—Alima hyalina. 





3020.--Phyliceoma clavicorne 


v $231.-—Mysis Febricii. 
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dong, wxid whove feet are ll 
_» finally, it cannot be referred 1 
* Jobaters (Astacus), whose shell is 






.. and which have the external natatery Sladze of the 
tail composed of two pieces; but Desmarest thinks 
that it is to the Jaat-naméd genus that Eryon most 


_ approximates, taking into consideration its general 
character. He regrets that he has not been able to 
satisfy himself whether the four antenne are in- 
serted on the same horizontal line or not, a fact 
which would have assisted him in his comparison 
with other genera. 

Fig. 3229 represents the Eryon Cuvieri. It is 
from the lithographic limestone of Pappenheim and 
Aichstedt in the Margraviat of Anspach. The ca- 
rapace is finely granulated above, marked by two 
deep and narrow notches along the two latero-anterior 
- borders, and finely crenulated on the posterior part 
of the lateral borders. It measures about five 
inches in length. 

The fossil forms of Decapod crustaceans, it may 
be remarked, are very numerous, and have been 
found in an extensive series of fossiliferous beds, 
below and in the chalk, up to strata of comparatively 
recent formation. Their remains sre often in a 
singularly perfect state of preservation, even to the 
eyes, antenna, and branchia. 

We here close our sketch of the Decapod crusta- 
ceans, and advance to the next order, which we 
shall find to contain some curious and grotesque 
forms, differing in many structural points of great 
consequence from any of the Decapods, and more 
particularly in the arrangement of the branchial or 
respiratory apparatus, which is in the form of plu- 
mose appendages to the limbs. 


ORDER STOMAPODA. 


In this order of crustaceans the general form is 
elongated, and well adapted for aquatic provision. 
They have always a thoracic section, but in most 
the ophthalmic and antennular rings are not con- 
founded with the rest of the head; and the carapace 
itself exhibits many variations of structure, and is 
generally composed of segments moveable on each 
other. Sometimes, however, all the rings are con- 
solidated into a single piece. The conformation of 
the abdomen is even more variable still; but in 
general consists of segments, and terminates in a 
caudal fin, composed of the seventh segment and 
appendages of the sixth. The eyes are carried on 
a pair of moveable peduncles, often of great length. 
The internal antenna are rather long, and termi- 
nate in two or three multiarticulate filaments; the 
external antenn@ are very varinble, and the baral 
joint of their peduncle mostly carries a large ciliated 
blade. The mouth is far more simple than in the 
Decapods ; it is composed of an upper lip, a pair of 
mandibles, a lower lip, two pair of jaws, and a 
single pair of jaw-feet; the latter indeed are some- 
times wanting, but where present are transformed 
into swimming feet; and the seven following pairs 
of limbs are so constructed as to form either swim- 
ming or prehensile organs. 

With respect to the limbs, indeed, of the Stoma- 
pods, they usually amount to the number of seven 
or eight pairs, often presenting the same defails of 
conformation, ‘They are mostly provided with an 
appendage or palp, and some have at the base a ve- 
sicular appendage, which is often flat and rounded ; 


the three last pairs, and sometimes more, are always; 


natatory, and the first pair, and offen the first égmy 
pairs, prehensile, but never terminate in a true Pt 
cer, being only subcheliform, a moveable claw fallita 
on the preceding joint. The greater part of these 
limbs are approximated to the mouth, or even 
closely applied to it, and it is to this circumstance 
that the appellation stomapods refers (oroya, a 
mouth, wous ro8os, a foot). 

The abdominal or false feet are generally found 
to amount to ox pairs; and it js to these that the 
branchiw, in the form of tufts or plumes, are at- 
tached, at least where such organs can be detected, 
{or in some no tufls, fringes, or other special organs 
of respiration can be detected, the necessary puri- 
fication of the blood being effected, as is sup- 

osed, over the general surface of the body. These 

ranchial fringes, though ordinarily attached to the 
base of the false or abdominal feet, are nevertheless 
in some instances affixed to the base of the thoracic 


feet, and consequently suspended under the thorax; | 


but thia plan is not according to the genera] ru'r 


Fig. 3230 will serve to convey a clear idea of the | 


appearance of the branchial tufts or fringes in the 
present group. A, one of the branchiee of Thy- 
sanopoda ; a, base of the posterior limb ; c, the palp ; 
6, branchial fringe: B, one of the branchie of 
Squilla; , base of the false foot; 4, branchial 
fringe; ¢ and d, the two terminal branches of the 
talee ep Cc, sper . the sate of whichgthe 
branchial ree ge of the preceding is com ; a, 
the base; 6, the filaments into which it ‘ramifies 
D, one of the abdominal false feet of Cynthia; a, 






















, the in itus's: 


shall not be surprised to find a modification also 


through the abdomen, in the form of a Jong cylin- 
drical tube, giving off arteries, and receiving blood 
from abdominal venous reservoirs. The stomach is 
unarmed with teeth. M. Milne Edwarda divides 
the Stomapods into three tribes ; viz., the Caridoids, 
the Bicuirassed, and the Unicuirassed. 

The Caridoid stomapods bear in their general 
form a close proximity to the shrimps; the body is 
thick and slightly compressed at the sides; the 
head is confounded with the thorax, and all the 
rings of the latter, with the exception sometimes of 
the Jast one or two, are united together. The 
abdomen is considerably developed, and consists 
ste of seven rings, the first five of which 
carry false natatory feet; the terminal fin con- 
sists of five fan-shaped blades. Sometimes no 
branchim are present, sometimes vestiges of them 
are found attached to the abdominal] feet; and 
sometimes, on the contrary, they are greatly de- 
veloped and suspended under the thorax, The ca- 
rapace is very ample, and descends low on each 
neh it presents only a rudimentary rostrum in 
ront, 

To this group or tribe belongs the genus Mysis, 
containing the opossum shrimps, so called from 
having a pouch tor the reception of the eggs and 
young, analogous to that of the Marsupial quadru- 
peds. This pouch is formed by a flabelliform ap- 
pendage or scale, of considerable size in the females, 
and attached to the base of the two last pairs of 
thoracic feet; these appendages are bent under 
the sternum, and, overlapping each other, constitute 
a receptacle for the eggs, and also of the young 
during the early part of their life. According to 
Mr. Thompson, the eggs, enveloped in a gelatinous 
fluid, when received into the pouch are consider- 
ably more advanced than those of shrimps, crabs, 
&c., but by no means so numerous, ‘a circumstance 
more than compensated by the rapidity with which 
one brood succeeds another during the whole of-the 
spring and summer months, The number of broods 
produced by one individual, as well as the time oc- 
cupied in their evolution, have not been determined ; 
but the changes which the embryo undergoes in con- 
figuration are sufficiently obvious. Inthe present in- 
stance these cannot be considered as metamorpho- 
ses, but simply a gradual development of parts. 
The first change perceptible in the ergs after their 
reception into the pouch is a slight elongation at 
one end, and the appearance of two short members 
on each side; this elongation, which proves to be the 
tail, increasing in length, shortly after becomes 
forked at the end, accompanied by a proportional 
growth of the four lateral members, and which are 
the rudiments of two pairs of antenn in the per- 
fect animal. The embryo going on thus with a 
progressional development from day to day, begins 
to assume a more complete form, and an approxi- 
mation to that of the parent, in which stages 
the divisions of the abdomen, the tail, the pedun- 
culate eyes, and the various members are suffi- 
ciently distinct. A still more close resemblance 
to the perfect animal is attained before the young 
are finally excluded, which is effected by the 
parent spreading open the valves of its pouch, 


‘when the whole brood emerge at once into the 
Nvambient element, and in most of the species con- 
“tinue associated with the community from which 


ae sprang.” 
he opossum shrimps abound in the northern 


seas; the Arctic ocean teems with myriads forming, 
not troops, but vast clouds, spreading over leagues 
of water, and affording sufficient and most nutritive 
food to the whale, and to the prodigious shoals of 
salmon which visit the shores of Boothia and the 
mouths of rivers, in July and August, and upon 
which the inhabitants of that dreary region depend 
in a great measure for their store of winter provisions. 
During summer the opossum shrimps absolutely 
crowd the mouths of the rivers, and there their 
destroyers revel in a perpetual feast. 

Fig. 3231 represents the Mysis Fabricii, Leach, 
magnified ; a, the Jast ring of the body or terminal 
fin; 5, the base of one of the lateral antennm ; c, the 
base of one of the inner antenne; d, one of the se-~ 
cand pair of jaw-feet ; e, one of the first pair of jaw- 
fect. 

Another example of the genus is the Mysis vul- 
garis, Fig. 3232, magnified. 

This species is common on the Irish coast, where 
in some parts it is very abundant, associated myriads 
forming a wide belt along the margin of the water. 
Like the shrimp these crustaceans swim in a horizon- 
tal manner, and when pursued by fish, often spring 
out to a considerable height above the surface. 

To the caridoid section may be referred that sin- 


gular genus termed Lucifer—remarkable for the ex-. 


& 


of the apparatus of circulation. The heart, instead 
of being situated in the centre of the thorax, extends 


ee es . joint; ~b, 7 oe cas 2 PE Ser be. ceria ay ct ort aS 
jl lamellar appendages; ee thee 
With a modification of-the branchial organs, we 4 the m« 
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| and generally at a distance 














carried at the end of long and soinew 
duncles. There are no thoragia:: 
ranchie. ee ee 

Fig. 8283 represents the Lucifer typua, magnife 
and of the natural size. It swarms in the tro'sj 
cal Jatitudes of the Atlantic, and is luminous, bis 
tributing, with other minute phosphorescent crea. 
tures, to the nocturnal effulgence of the ocean. 
distinct species, Lucifer Reynaudii, existe in the In. 
dian seas. , 

The Bicuirassed Stomapods present us with 
forms of strange aspect, remarkable for their 
rounded shape and the transparency of their in. 
teguments. The carapace forms a lamellar Jear. 
like shield above, covering the dorsal aspect of the 
thorax, and the thorax is equally flat and resem. 
bles a thin plate placed horizontally, and it is to 
these two bucklers that the term Bisuirassoa or 
double-cuirassed refers. The abdomen is smal) 
sometimes rudimentary ; the false feet are but little 
developed. The true limbs are from seven to eight 
pairs, of which the first pair are very short, and some. 
times also the last, whilst the others are long and 
slender, and formed for spreading out over the sur. 
face of the water, on which they can rest. The ex. 
ternal antennm are Jong and stout; the eyes are at 
the end of long peduncles. There are no organs 
which can be considered as branchie. To this sec. 
tion belongs the genus Phyllosoma, of which one 
species, the P, Mediterranea, is found in the warmer 
seas of Europe, and another, P. Surniense, Lukis, 
has been taken at Guernsey; the seas of Africa 
India, and New HolJJand furnish the rest. _ 

So transparent are these crustaceans, that as they 
float on the clear surface of the water they would 
escape observation, were it not for the beautiful 
blue colour of their eyes, by which their presence 
is betrayed. 

Fig. 3234 is the Phyllosoma commune, a native 
of the seas of Africa and India; and Fig. 8235, the 
Phyllosoma clavicorne, found also in the same loca- 
lities. Fig. 3236 represents the eyes and antennae 
of two short-tailed species : a, those of Ph. laticorne, 
from the Indian seas; 6, of Ph, brevicorne, from the 
seas Of Africa and Asia. 

The Unicuirassed Stomapods have the thoracic 
integument in the form of a single buckler, elongated 
and quadrilateral, generally enlarged and free behind, 
and covering the head, with the exception of the 
eyes and antenna, which are based upon a distinet 
anterior segment. All the jaw-feet, of which the 
second are very large, and the four anterior true 
limbs are close to the mouth, on two converging 
lines. The first pair of thoracic limbs are largely 
developed, and constitute great raptorial organs; 
the Jast joint bends back Jike a long claw along the 
internal border of the preceding joint, so as to form 
a sort of pincer by which the animal seizes its prey. 
The three succeeding pairs of feet are much smaller, 
and terminate in an oval hand armed with a move- 
able claw, disposed so as to bend back and consti- 
tute an organ of prehension. At the base of the 
Jimbs externally is a smal] flattened vesicular ap- 
pendage, supposed by some to be a reapiratory 
organ, but distinct plumose branchis, in most, are 
affixed to the base of the false abdominal feet. The 
abdomen is well developed, and consists of seven 
segments, of which the last is modified into a broad 
caudal blade. As examples of this group, we select 
the genera Erichthus, Alima, and Squilla. 

In the genus Erichthus the carapace is very large 
and convex, armed anteriorly with a spiny rostrum, 
and penny with strong «pines; the abdomen is 
broad, and the caudal plate large. The eyes are 
well developed and pear-shaped. The internal an- 
tenn have three filaments. The limbs are small, 
and even the raptorial claws are but moderate. 

The Erichthus vitreus, Fig. 3237, will serve to 
convey a clear idea of the general form and charac- 
ters of the genus: it isa native of the South Atlantic 
Ocean. Fig. 3238 represents another species, Erich- 
thus Duvaneellii, from the Gulf of Bengal. 

The genus Alima differs from Erichthus in the 
length and narrowness of the carapace, and the slen- 
derness of the abdomen, which terminates in a Jarge 
Jeaf-like paddle. The eyes are carried on slender 
peduncles directed outwards. The posterior border 
of the carapace is generally notched, so as tc leave 
exposed the two last thoracic segments. The tho- 
racic feet are formed asin Erichthus; the abdominal 
false feet are large, but are in general destitute of 
branchiee, though sometimes rudimentary branchie 
exist on the first pair. Some species have the claw 
of the raptorial feet armed with spines, in others it 
is unarmed. Among the latter is the Alima hyaline, 







1a native of the seas of New Guines, represented at 
| Fig. 8289, The Erichthians, it may here be 


observed, 


| have as yet been observed ey ee ee ie 


shore, out in the 







, received when it issshut down or folded into a 
corresponding groove of the preceding joint, which 
jg equally compremed, and generally armed with 
spines on its prehensile border.’ The carapace is 
ymall, and the three last pairs of thoracic limbs 
carry & slender elongated stylet, which represents 
the pal 

Fig. 
common 


5240 represents the Squilla Mantis, which is 
in the Mediterranean, and is occasionally 
yeen in the British Channel. It is about seven 
inches in Jength, and of @ pale yellowish grey ; its 
falcular claws are armed with three teeth; the ab- 
dominal segments, the last excepted, have six lon- 
tudinal ridges. The last has a strong medial ridge, 
and terminates in four strong teeth, and a double 
series of fine serrations, | 

The Squille are active predatory animals, well 
furnished with instruments of rapine, and are 
amongst the most carnivorous of their race. They 
generally keep at a distance from shore, swimming 
with extreme swiftness, striking the water with their 
caudle paddle, while their abdominal feet are in- 
cessantly in motion. These crustaceans are most 
abundant in the warmer parts of the ocean, and 
inhabit considerable depths. To the genus Squilla, 
the Bren Gonodactylus and Coronis are closely 
related, 


ORDER AMPIIPODA. 


In this order the eyes are sessile and immoveable 

the mandibles, as in the preceding order, are fur. 
nished with a palp, the abdominal appendages are 
always apparent and elongated, and in their joints, 
bifurcations, &c., resemble false feet, or pieds- 
nageoires; they are ciliated, the cilize appearing to 
fulfil the office of branchis. ra have vesicula 
pouches placed either between the limbs or at thei 
external base. In the Stomapods and Lemodipods 
‘this structure is also to be found. ‘The first pair of 
limbs, corresponding to the second jaw-feet, are 
always annexed to their own segment, viz., the 
first after the head. The antenneg, ordinarily 
four in number, are composed of a peduncle 
and slender filament, sometimes accompanied by a 
little lateral branch. The body is mostly com 

pressed and bent. The appendages of the tai 

generally resemble little jointed stylets. The crus- 
taceans of this order are all minute, and swim and 
leap with great facility, but always on one side. 
Some are found in streams and rivulets, but most in 
salt water; their colour is of a uniform pale red or 
greenish, Latreille divides these crustaceans into 
such as have fourteen feet, all terminated by a hook 
or simple point; secondly, such as have more than 
fourteen feet, but of which the four first at least are 
not pointed and natatory; thirdly, such as have only 
ten apparent feet. 

Among our pictorial specimens of the Amphi 
poda, we may first turn to that well-known little 
species, the Freshwater shrimp, or Crevette des 

uisseaux, common in all our rivulets and shallow 
water-courses. It belongs to the genus Gammarus, 
in which the four anterior pairs of feet are termi- 
nated in hooks, the four next in simple points. The 
body is divided into thirteen segments, exclusive of 
. the head, and from the seven first @ lateral horny 
oe is continued, which hides the base of the 
imbs, 

Fig. 3241 represents this species, the Gammarus 
Pulex of Latreille: it is magnified at a; and at 6. 
the head and antennw are seen still more magnified. 
This active little creature sbrins with great rapidity, 
performing its movements by a series of jerks, and 
generally at the bottom of the water, on its side, 
over the soft muddy bed, into which it plunges for 
safety, It is carnivorous, feeding on dead fishes 
and other aquatic animals. The male exceeds the 
fema.e in size. The latter keeps her eggs until they 
are hatched under the shelter of the lateral plates of 
the abdomen, and the young are retained there for 
some time after exclusion. 

Closely related to Gammarus is the genus Atylus, 
of which a little marine species, Atylus carinatus, 
is an example, Fig. 3242. The body, including the 
head, is composed of twelve joints. 

Another allied genus is that termed Melita, in 
which the second pair of limbs in the male are ter- 
minated by a large compressed plate, on the inner 
surface of which the claw is folded. We give as an 
example the Melita palmata, Fig. 3243, a small 
Crustacean found under stones on the sea-shore. _ 

Among the Amphipods most commonly to be seen 
on our shores is the Sand-Hopper, Talitrus Locusta, 
found under stones, or under the mass of exuvie 
thrown: up ‘by the tide.on sandy shores, in troops of 
eee and leaping when disturbed in 
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_ We now turn to a singular genus, vis., C 
in which the antennas are eer lak , the pedunele 
of the upper consisting of three, that of the lo 
antenne of four joints. The anterior pair of lit 
are small, the next ei large, terminating ii 
dilated triangular joint, dentilated and armed v 

a sharp moveable two-jointed hook, 

The Cerapus tubularis, Fig. 3244, is found 
abundance in the sea near Egg-Harbour, in 
United States. It lives in a small cylindrical tuuc, 
supposed to be that of a Tubularia (zoophyte), hav- 
ing the head and claws exposed. It is always found 
‘i Ha rape of Sertulariw, on which no doubt it 

eds. la very minute, and is represente 
magnified and of the natural size. aeieoete 

Latreille io among the Amphipoda the genus 
lone, regarded as one of the Isopoda by Desmarest 
and of which the only known species, Ione thoracica, 


is parasitic, like Fas Ale and hides itself under the 


carapace of the Callianassa subterranea, forming a 
tumour on-one side. 


The female is always found 

accompanied by the male, which is of much inferior 

size, it appears to be a rare species. Montagu, 
who detected this crustacean in its retreat, drew it 
out, and kept it alive for some days; he describes 
it under the title of Oniscus thoracicus, in the ‘Trans. 
Tinn. Soc.’ IX. iii. 8,4. It is represented at Fig. 
3245: a, the female; b, the male. The accompa- 
nying Jines show its natural length. 


ORDER LAMODIPODA. 


Tne Lemodipods form Latreille’s fourth order of 
As in the preceding the eyes are 
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Cerapus, 


Crustaceans. 
sessile, but the extremity of the body does not pre- 
sent any distinct branchie, and there is scarcely any 
caudal termination, the two Jast limbs being inserted 
at that end where the segment serving for their 
attachment is only followed by one or two minute 
joints. The anterior limbs, moreover, which re- 
spond to the second jaw-feet, make a part of the 
head. Such are their distinctive characters. La- 
treille adds, that they have four setaceous antennz, 
based on a three-jointed peduncle; the mandibles 
are without palps; @ vesicular body is at the base 
of at least four pairs of limbs, commencing at the 
second or third pair; the body is almost linear or 
filiform, and with the head consists of eight or nine 
segments, with some small appendages in the form 
of tubercles, at its posterior and inferior extremity. 
The limbs are terminated by # strong hook. The 
four anterior feet, of which the second are the 
largest, are always terminated by a monodactylous 
claw. In many the following four are shortened, 
less articulated, without a terminal hook; or in a 
rudimentary and almost useless condition. The 
females carry their eggs under the second and third 
segments of the body, in a pouch formed by approx- 
imated scales (Latreille). According to M. Savigni 
these crustaceans approximate to the Pychnogonids, 
and with them form a link between the more typical 
groups and the Arachnids, or spiders. 

To give an idea of the forms of these Leemodipods, 
we select two specimens. Of these, one is the Whale- 
louse, or Pou de la baleine, Cyamus Ceti, Fig. 3246. 
The figure is magnified so as to show the parts to 
greater advantage. 


~ The other specimen is the Leptomera pedata, Fig. | 


3247. It is also magnified. This slender claw- 


Jimbed creature, with others allied to it, inhabits the: 


seas of northern and temperate Europe. They re 
side among the fronds of sea-weed, and crawl like 
caterpillars, twisting their bodies about with great 
rapidity, and vibrating their long antenna. In 
swimming they resemble shrimps. 


ORDER ISOPODA. 


LATREILLE, who established this order, observes 
that the Isopods approach the Lemodipods, as re- 
spects the absence of palpi or mandibles, but are 
removed from them in other details. The two 
anterior limbs are not affixed to the head, but, like 
those which follow, are attached to their own seg- 
ment. They are always fourteen in number, ungui- 
culated, and without any vesicular appendage at the 
base. The under surface is furnished with append- 
ages which are very apparent, in the form of leaf- 
lets or vesicular sacculi; of these the two first, or 
most exterior, usually cover, either totally or in part, 
the rest. The body is mostly depressed, or broader 
than it is thick, The mouth is composed of the 
same parts as in the preceding crustaceans, but the 
portions which correspond to the two upper jaw-feet 
of the Decapods, have still more the appearance of 
a lower lip, terminated hy two palpi. Two of the 
antennw, viz., the internal, are shacet obliterated in 
the lower forms of this order, which are all terres- 
trial, and have the respiratory organs accordingly 
modified. The females carry their eggs under the 






thorax, either between the scales or ina pouch or 

membranous sac, which opens to afford a dl ol 

the young. The latter are hatched with the formand 
arts characteristic of the species, and only change 

e skin according to their growth. The greatest 
number live in water ; and those which are terrestrial 
have still the need, like other crustaceans which live 
remote from the liquid element, of a certain atmos- 
pheric humidity, in order that respiration may be 
carried on, and that the branchie may be preserved 
in @ state propitious to this function.“ (Latreille.) 

Of this order our pictorial specimens present us 
with many interesting forms, but into the minutia 
of which our limited space prevents us from enter- 
ing. The first which we shall notice is a curious 
pene creature, which fixes its abode in the 

ranchial chambers of the prawn, indicating its 
presence by a swelling on the side of the carapace 
of that crustacean, but which does not appear to be 
much incommoded by its intruding guest. Thi 
little parasite appears to derive its nutriment from 
the water circulating in the branchial cavity, and 
which, as we know, is replete with microscopic ani- 
malcules, and particles of animal matter. This 
species, the Bopyrus Crangorum, is represented at 
Fig. 3248: a, the upper side; b, the animal seen in 
profile ; c, the under side; d, one of the feet much 
magnified ; e, a small individual considered as the 
male, upper side; f, the same, lower side; g, the 
carapace of a prawn deformed on the right side by 
the presence of a Bopyrus. 

We next turn to a genus which reminds us of those 
strange fossils known as Trilobites, and to which 
indeed Dr. Buckland conjectures the species are 
most, nearly related. In the Trilobites, it is true, we 
can discover neither antennew nor limbs, but these 
might have been very minute and fragile; perhaps 
the antenngz might, as in Bopyrus, have been want- 
ing, and the limbs even more rudimentary: inde 
pendently, however, of these, the eyes (which in 
the females of Bopyrus are absent) and the seg- 
ments of the body approximate the Trilobites to the 
genus in question, namely Serolis. Desmarest, in- 
deed, will not admit of any resemblance or affinity 
between Serolis and the Trilobites; but we cannot 
avoid leaning to the opinion of Dr. Buckland, not 
that we mean to say that the forms are identical, 
but they have decided points of relationship. 

The Serolis Fabricii (Cymothoa paradoxa, Fabri- 
cius), Fig. 3249, is found on the coasts of Tierra 
del Fuego, and the straits of Magalhaens. Capt. 
P, P. King, &.N., observed it on the coast of Pata- 
gonia, and at Port Famine, where the beach was 
covered with dead specimens. He observed numbers 
of them alive also, among sea-weed at the bottom 
of the water, where they moved about slowly and 
gradually, their limbs appearing to be adapted for 
crawling and swimming in a quiet manner, very dif- 
ferent from that of the shrimp. Referring to Fig. 
3249, a shows the back; b, the under surface; ¢, a 
magnified view of tne branchiw attached to the 
abdominal limbs. 

Among other forms, we may refer to Cymothoa, 
of which Cymothoa (Kstrum (Fig. 3250) 1s an ex- 
ample: a, the upper side ; , the lower side. ‘The last 
section is broad and paddle-shaped. 

Another allied genus is Canolira of Leach, of 
which the Canolira Capensis (Fig. 3251) is an ex- 
ample. 

Related to the preceding is the genus Aga of 
Leach, represented by the AZga emarginata, Fig. 
M952 : a, upper side; d, under side; 0, anterior foot ; 
es ' “foot. To this succeed several other ge- 
nera, of which one is termed Nelocira, Leach. It is 
Tepresented by the Nelocira Swainsonil, Fig. 825%. 

hile passing cursorily over the genera of this 
order, we pause for 8 moment at Limnoria, of which 
that formidable species, the Limnoria terebrans, Is 
well known from the ravages it commits. This little 

Isopod, though only two lines in length, is a formi- 

dab.e pest. It pierces the timbers of ships, and the 
pi.es and woodwork of piers, with wonderful rapidity 
and as thousands work together, the extent of mis- 
chief produced in a short time is very considerable. 

When disturbed it rolls itself up hke a woodlouse. 
This injurious crustacean is spread through the seas 
of Europe. 

To another section of the Isopods beloug severa. 
genera, as Spheroma, Nwsa, Ciliceea, & 

Of the genus Sphwroma, the Spheroma dentata 
(Fig. 8254) is an example. 

Of the genus Newsa, the Nessa bidentata is repre- 
sented at Fig. 3255. 

The genus Ciliceea presents us with the C. La- 
treillii, Fig. 3256. 

Closely allied to the preceding is Cymodocea, of 
which the Cymodocea Lamarckii is an example 
(Fig. 3257). These genera have a broad and some- 
what oval form of body and moderately long an- 
tenne, but in Anthura the body is slender, the an- 
tenne short, and the caudal fin small, the lateral 
leaflets being shorter than the central paddle. ; 

Fig. 8258 represents the Anthura gece 
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fied. The following genera form a family group 
called Idoteids, The branchiw are in the form of 
bladders capable of being inflated, and covered by 
two blades or valvules of the last segment, to the 
sides of which they are affixed. The tail is formed 
of three segments, the last of which ia the largest, 
without appendages at the end or lateral fins. All 
are marine. In the genus Idotea the feet are 
strongly unguiculate. Fig. 3259 represents the 
idotea tricuspidata. a 

The genus Btcnosoma differs principally in the 

eat length of the lateral antenne. The Stenosoma 
ineare (Mig. ar: is an example. a, Jaminse of 
the under part of the abdomen. 

Passing over one or two genera we come to 
Asellus, the representative of a distinct family group, 
Asellota. In the genus Asellus there are two bifid 
slender filaments at the caudal extremity of the 
body. The two central antenne: are long, the two 
others as long as the peduncles of the former. The 
feet are unguiculate, and fringed. The Asellus 
aquaticus is represented at Fig. 3261. The speci- 
mens are those of a female magnified ; the line be- 
tween is the natural Jength. a, upper side ; b, under- 
side. 

This singular Jsopod is a native of fresh water, 
and is abundant in stagnant pools, or slow-moving 
drainage courses ; we have found it in plenty in slug- 

ish drains, buried in the mud, or among decompos- 
ing masses of leaves and herbage. It is by no means 
rapid in its aquatic movements, but when disturbed 
buries itself very promptly ; if remains ina state of 
torpor during the winter, thus protected in its retreat 
from the severities of the season. In the apring it 
emerges, and returns to active existence. The male 
exceeds the female in size. The eggs of the latter 
are contained in a membranous sac placed between 
the Jimbs under the chest, and this sac opens by a 
longitudinal slit to give passage to the young. It 
appears to feed on decomposing animal and vege- 
table matters. 

We now come to another family group termed 
Oniscidmw, of which the ordinary woodlouse is the 





type. 

ot this family the antenn@ are indeed four, but 
the two intermediate ones are extremely minute. 
The tail is composed of six segments, with either 
two or four needle-shaped appendages at the poste- 
tior border of the Jast segment, which has no dateral 
fins. Some species are aquatic, others terrestrial ; 
and in the latter the first leaflets below the tail 
exhibit a row of small holes where the air pene- 
trates to the organs of reapiration there inclosed. — 

In genus Liga, the stem of the lateral antenne is 
composed of a great number of small joints, and the 
outa atylets are bitid. 

The Ligia oceanica (Fig. 3262) is common on the 
wea-coast, and may be seen creeping about on rocks 
or the paiapets of marine structures ; when disturbed 
it folds up its limbs and lets itself drop. It closely 
resembles the woodlouse in appearance, but is larger, 
being an inch in Jength ; its colour is grey with two 
large yellow marks on the back. a shows the upper 
surface; 6, the under surface, natural size. The 
Ligia Italica, and Ligia Hypnorum, are allied spe- 
cies. 

We now come to the genus Oniscus, of which the 
ordinary Woodlouse, or Clopuite of the French, is an 
example. . 

In this genus the lateral antenne have eight 
joints, and the two external appendages of the tail 
are longer than the two intermediate. 

Fig. 3263 is the common Woodlouse, Oniscus 
murarius, This species is abundant in damp or 
humid places, secreting itself during the day under 
stones, beneath the bark of mouldering logs or 
trees, in the holes of walls, in the ground at the base 
of garden pales, in cellars, &c. They creep abroad 
during the hours of darkness, in search of decom- 
posed animal and vegetable matters, on which they 
feed ; and retire on the approach of dawn. Their 
movements are by no means rapid, and when 
alarmed and unable to escape they double them- 
selves up, but do not form a complete ball. The 
eggs are inclosed in a pone beneath the chest. 
The young when excluded have a thoracic segment 
short, and consequently only six pairs of limbs, in- 
stead of seven. These animals were formerly used 
in medicine, byt have been long rejected from the 
materia medica. Latreille separates from the genus 
Oniscus such woodlice as have only seven joints in 
the lateral antennw; of these he forms the genus 
Porcellio. We may notice as examples the Clo- 
porte ordinaire, var. c, Geoffroy, Oniscus asellus of 
authors ; and the Cloporte ordinaire, var. 8. Geoffroy, 
Porcellio levis, Latr. 

Jn the allied pence Armadillo, the animals have 
the power of rolling themselves up into a complete 
little ball; the posterior appendages of the body are 
not projecting, and the last segment is triangular. 
The lateral antenne have only seven joints; the 
upper subcaudal scales are pierced with a row of 
amall orifices. 





The common Armadillo, A. pustulosus (Fig. 3264), 


MUSEUM OF ANIMATED NATURE. 
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is well known, innabiting the same situations as the 
woodlouse, and remarkabie for its habit of rollin 
itself up into a little motionless ball when touched. 
lt 18 the Oniscus Armadillo of Linnesus, the Oniscus 
cinereus of Panzer, the Armadille pustulé of Des- 
marest; but not the Oniscus pustulatus of Fabricius 
and Panzer, which is the Glomaris marginata of 
Leach, and the lulus ovalis of Linneus, one of the 
Millepedes. (Myriapoda.) 

Referring to Fig. 3264, a shows the Armadillo 
pustulatus expanded ; 3, rolled up. 

Here, then, with these well-known terrestrial 
creatures 60 familiar to all, we may close our sketch 
of the Isopoda; but perhaps we cannot select a more 
appropriate place for arranging our pictorial speci- 
mens of the Trilobites, singular forms known only 
in their fossil state, and to which we have already 
alluded. 

M. Latreille considers the TriJobites as related to 
the King-Crabs (Xiphosurus), and Mr. MacLeay 
regards them as constituting a distinct order inter- 
mediate between the Isopods and some of the En- 
tomostraca, asforexample Apus. ‘ If,” says Mr. Mac- 
Leay, ‘‘ the Trilobites are once demonstrated to have 
possessed articulated feet, it will be difficult to re- 
move a male Bapyrus from the group. Here the two 
eyes are placed on the back of the head, and wide 
apart. Here also there are no antennae, no poste- 
rior lateral abdominal appendages, and besides no 
very distinct articulation to the sternum. If the 
Bumastus (a trilobite) af Murchison had a body of 
thirteen equal segments, with short crustaceous feet, 
it would be a male Bopyrus, so close is the affinity. 
(See ‘Fig. 3248.) The differences between a ma 
and female Bopyrus, such for instance as the pre- 
sence of eyes in the former, and the want of them 
in the latter, may also induce us to fancy that similar 
resemblances may possibly have occuried between 
certain male and female Trilobite, which from their 
prima facie difference of form are now placed in 
distinct genera, though they may have truly be- 
longed to one and the same species.” 

The Trilobites (called Dudley Fossils, Entomoli- 
thus paradoxus, &c.) are found in certain strata, 
throughout every part of the globe. They occur, 
gays Dr. ‘Buckland, all over Northern Europe and 
in numerous localities in North America; in the 
southern hemisphere, they occur in the Andes and 
at the Cape of Good Hope. * None have been found 
in any strata more recent than the carboniferous 
series, and no other crustaceans, except three forms 
which are Entomostracous, have been noticed in 
strata coeval with any of those that contain the re- 
mains of Trilobites ; so that during the long periods 
that intervened between the deposition of the earhest 
fossiliferous strata, and the termination of the coal 
formation, the Trilobites appear to have been the 
chief representatives of a class which was largely 
multiplied iinto other orders and families, after 
these earliest forms of marine crustaceans became 
extinct.” 

In our country the ‘transition limestone of Dudley 
affords many interesting apecies of Trilobite, and 
the form occurs in the:black marble at Ashford in 
Derbyshire, but is very rare. 

As already observed, whether the trilobites pos- 
sessed antenne and limbs is yet undecided ; they 
were, however, provided with highly organized in- 
struments of vision,—simple as it would appear in 
Bumastus, but compound in the rest. 

Dr. Buckland remarks that the eyes of Trilo- 
bites deserve peculiar consideration, as affording 
the most ancient and almost the only example 
yet found in the fossil world of the preservation of 
parts so delicate as the visual organs of animals 
that ceased to live many thousands and perhaps 
millions of years ago ; indeed we must regard those 
organs with feelings of no ordinary kind, when we 
recollect that we have before us the identical in- 
struments of vision through which the light of 
heaven was admitted tu the sensorium of some of 
the first-created inhabitants of our planet. 

According to Dr. Buckland each eye of Asaphus 
caudatus contains at least four hundred nearly sphe- 
rical lenses fixed in separate compartments on the 
surface of the cornea, and he observes that the form 
of the general cornea is ee adapted to the 
uses of an animal destined to live at the bottom of 
the water: “to look downwards was as much im- 
possible as it was unnecessary to a creature living 
at the bottom; but for horizontal vision in every 
direction the contrivance is complete. The form of 
each eye is nearly that of the frustrum of a cone, in- 
complete on that side only which is directly opposite 
to the corresponding side of the other eye, and in 
which, if facets were present, their chief range 
would be towards each other across the head, where 
no vision was required. The exterior of each eye, 
like a circular bastion, ranges nearly round three- 


mfourths of a circle, each commanding so much of 


the horizon, that where the distinct vision of one 
eye ceases that of the other eye begins; so that in 
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the horizontal direction the combined range of bot 
eyes was panoramic.” Dr. Buckland then refers . 

e modifications of the same m in the 
existing Branchipus, Scroiis, aad Limulus, accord. 
ing to their naoits, and remarss that we find in 
Trilobites of the transition rocks, which were among 
the most ancient forms of animal life, the same 
conformation of the eye which is at present adapted 
to similar functions in the living Serolis. 

Fig. 8265 represents the Asaphus caudatus, from 
Dudley, with the eyes, a, a, well preserved, 

Fig. 8266 shows at a, a side view of the left eye 
of the same highly magnified ; J, a magnified por- 
tion of the eye of Calymene macrophthalmus, 
Most, if not all the Trilubites, had the power of 
rolling themselves up somewhat in the manner of 
a woodlouse ; in this position the head was not con- 
cealed, but, toad-like, surmounted the ball or hinder 
segmenta, curled round, producing a grotesque 
effect. Of what extent of locomotion they weie 
capable, we are unable to aay with certainty. 

eferring to our pictorial specimens, Fig. 3267 
represents the under surface of the anterior por- 
tion of the shield of Asaphus platycephalus, from 
Lake Huron. 

Fig, 3268 ie the Nileus Armadillo: a, seen from 
above ; 4, profile, the animal rolled up. 

Fig. 3269, Calymene Browningii, partially rolled 


up. 
Fig. 3270, Paradoxoides Tessini. 
Fig. 3271, Trinucleus Lloydii. 
Fig. 3272, Agnostus pisiformis, one of the anoma- 
lous Trilobites of Battoids, which difter in many 
points from the true Trilobites, and are as yet but 
very imperfectly known. The fossils resemble small 
and nearly circular bucklers of two kinds; and M. 
Brogniart considers them to have covered the whole 
of the body, but M. Dalman to have belonged some 
to the head, others to the abdomen of a Trilobite, 
the thorax of which was rudimentary. 

Figs, 3273, 3274, two species of Trilobite. 


SECTION ENTOMOSTRACA. 


The Entomostracous Crustaceans are all aquatic, 
and for the most part inhabitants of fresh water; 
many are microscopic. They chiefly abound in 
stagnant pools or sluggish streams, yet the purer 
rivers and fountains are not without their species, 
Microscopic plants and animalcules are their food, 
including the dead of their own race; and they in 
turn are the prey of the Hydra, and of aquatic 
larvee. Many, as the Cyclops, common in every 
ditch, undergo singular transformations in their pro- 
gress from the egg to maturity, 

The females of many species carry the eggs in 
a sac or in sac-like appendages, and in Apus the 
eleventh pair of legs have their first joints ex- 
panded into two discs, which closing together form 
a sort of bivalve chamber in which the eggs are 
contained. 

Latreille divides the Entomostraca into the fol- 
lowing orders and tribes : 


Order Branchiopoda. Sections ¢ Lophyropa. 
or Tiibes { Phyllopa. 
Order Peecilopoda { Se, aah : 


The Lophyropa are divided into—lIst, Carcinoida, 
with one eye, as Cyclops; with two eyes, as Zoea : 
2nd, Ostracoda or Ostrapoda, with one eye, as 
a ilar 3rd, Cladocera, as Daphnia. 

The Phyllopa are divided into—1st, Ceratophina, 
as Bianclipus ; 2nd, Aspidophora, as Apus. 

The Xyphosura are not divided ; as we shall see, 
they constitute an order or sub-class per se. 

The Siphonostoma are divided into—Ilst, Cali- 
gians, as Argulus, Caligus, &c.; and 2nd, Lernei- 
formians, as Nicothoe, &c. The arrangement of 
Milne Edwards differs considerably and may be 
summed up as follows. 

Brancuioropa.—No true branchie, but the 
thoracic extremities Jamellar, membranous, and 
respirative. Orders:—1. Phyllopoda: no bivalve 
shell-hke covering, limbs natatory, from eight to 
eighty-two. (Ex. Branchipus, Phyllopus, Apus.) 
2, Cladocera: carapace like a bivalve shell, thoiacie 
limbs five pairs, (Ex. Daphnia, &c.)' 

Entomostraca (proper).—No branchigw nor any 
apparent respiratory organs; cyes sessile, united 
into @ single mass. Orders:—1. Copepoga: body 
divided into distinct rings, neither carapace, nor 
valvular shell ; thoracic and oral members nu- 
merous. (Ex. Cyclops.) 2. tee ee body with- 
out evident annular divisions, inclosed-in a bivalve 
shell; limbs few. (Ex. Cypris, Cytherea, &o.) 

Havergiiata (Suctorial crustaceans),—Orders: 
—-1. Arangwiformes; extremities rod-like, long, and 
oa for walking. (Ex. Pychnogonum, Nymphon.) 
2. Siphonostomata: extremities not adapted for 
walking; partly Jamellar, partly prehensile. (Ex. 
Dichlestion, Argulus, Nicothoe, &e.) 3. Lernai- 
formes: extremities rudimentary ; body presenting 
abnormal forms, (Ex. Lernsa, &e,) 


Eercoertiaci.] 


We shall @ the outline of these crustaceans 
by observations on the pictorial specimens before 
us, leaving our reader to adopt either of the above 
arrangements, of whieh that given by Milne Ed- 
wards is generally preferred. Fig. 3275 is the Brine 
shrimp ot Brine worm (Branchipus stagnalis, Can- 
cer us, Linn.) This singular little creature is 
about half an inch in length, and very transparent. 
It abounds in myriads in the brine pans at Lyming- 
ton, in which the water contains about a quarter of 
a pound of salt to a pint of fluid. It is also found 
in some of the salt lakes in Siberia, It swims 
about with ey rapidity, and is in continual 
motion, revelling in a solution of salt so concen- 
trated as to destroy most marine creatures instantly. 
he workmen at the Lymington salterns consider 
this little shrimp as essential to the purity of the 
water, and are anxious to promote their increase. 
These crustaceans undergo remarkable changes in 
their progress from the egg to maturity, as was 
observed by Mr. Thompson, whose valuable account 
is published in the ‘Zool. Researches’ for 1834. 
Referring to Fig. 3275:—A exhibits the male 
magnified ; a a, te) Pe or network eyes; 0, an- 
tennee; ¢c, mandibuliform horns; d 4, proboscidi- 
jorm moveable tentacula rolled spirally; ¢, simple 
rudimentary eye; ff, leaf-like natatory feet; g, es- 
rential paits; Ah, tail; ¢ i, terminating filaments: 
B, front view of head: C, tail of female; 4, egy- 
pouch ; J, end of egg-duct: 1), a young specimen 
after the first moult. 

Among the Phyllopodous Entomostraca is the 
genus Apus, of which the Apus productus, Fig. 
3276, isan example. We have already reterred to 
it in our observations on the Tiilobites. These 
little creatures (Monoculus, Linn.) are found in 
ponds and ditches, where they often swarm in 
myriads, and have been known to be carried up by 
violent storms of wind and scattered over the 
land; hence they often appear suddenly in acci- 
dental rain-water puddles, and in water where none 
have been previously, especially in the spring and 
commencement of summer. Their food consists 
paneipay of tadpoles; they swim well on the 

ack, and when they bury themselves in the mud 
they keep the tail elevated. On exclusion from 
the egg, the young have only a single eye, and 
four oar-like limbs ; the body 1s tailless, and the shell 
forms a smple undivided caapace. The perfect 
form is obtained by successive moults, These 
creatures are the common food of the Wagtails 
(Motacilla). 

We may next allude to that curious little micio- 
scopic creature the Daphnia Pulex, often present 
in stagnant waters in such myriads congregated 
together as to give the water the colour of blood. 
Their moults are very frequent, and the females 
produce several generations in the course of the 
summer. Al] are supposed to perish when the 
frost of winter sets in, but the eggs remain un- 
injured and are hatched by the genial warmth 
of spring, the pools becoming suddenly replete 
with countless swarms of these active animalcules. 

Another singular species, the Cyclops vulgaris, 
Fig. 3277, remarkable for the transformations it 
undergoes, is common in fresh water. On each 
side of the tail of the female is a pellucid oval 
sac, filled with eggs, the number of which increases 
with age; these sacs are replenished eight or ten 
times in the course of three months; and as the 
female begins to Jay at an early age, supposing 
the average number of eggs to be forty each 
time, the multitude of which a single individual 
will during six months be the progenitor is enor- 
mous. The young at their birth have only four 
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feet, and the body is rounded and tailless; in 
due time other limbs appeur, and after a few moults 
the tail is developed. The eye is single. 

These animalcules resist cold with singular power ; 
they have been frozen in water congealed by ice, 
which on melting was full of them active as ever ; 
some however perished. They will also endure 
to be dried, but not for many minutes. Jurine 
found that out of twelve individuals dried for 
filteen minutes, five only recovered on being re- 
stored to the water; and that of twelve kept dry for 
twenty-five minutes, all perished. 

Yet as in seasons of drought the pools and ditches 
are dried, it is most probable that they will retain life 
buried in the mud as Jong as any moisture remains. 
The eggs, according to Strauss, do not perish, even 
should the parents, but become hatched in the 
course of four or five days when the pools are re- 
plenished. These creatures grow and change their 
shells or transparent horny investment like the crab 
or lobster, the frequency of the exuviations depend- 
ing on the season of the year and the gradual 
development of the body. The change of the shell 
is very complete; not only does the investment of 
the body become thrown off, but the outer layer 
of the fine branchie and the minutest hairs on 
the antennmw. This species is about eight-twelfths 
of a line in length, and is subiect to several varia- 
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tions of colour, being reddish, greenish, or grey. 
Referring to the dence (9277), A represents the 
male; B, the female; a a, antenne ; 6b, parts at 
the base of the tail in the male; dd, internal egg- 
organs; cc, external egg-sacs: C, female, variety : 
D, a young Cyclops. 

Fig. 3278 represents Zoea clavata. This sin- 
gular animalcule is affirmed by Mr. Thompson 
to be the young of a species of crab, after ex- 
clusion from the egg. He states that in several 
genera, as Cancer, Carcinus, Portunus, &c., ob- 
served by himself, the young appears under this 
form. On the contrary Rathke, Milne Edwards, and 
Mr. Westwood deny the correctness of Mr. Thomp- 
son’s observations. (See the ‘ Zool. Journal,’ vol. v.) 
The question is still in abeyance. 

In the genus Cypris, the animal is inclosed in a 
minute transparent bivalve shell, of a horny tex- 
ture, and not unlike that of a mussel in miniature ; 
the two valves are united by a hinge, and capable 
of being closed so as to secure the inhabitant. The 
animal has six limbs, and two long setaceous an- 
tennm. These creatures inhabit fresh waters and 
gently-running streams, and swim with more or Jess 
celerity as they bring the filaments of the antennae 
into play, and the two anterior limbs. They are 
capable also of creeping over the leaves of aquatic 

lants. Whether they undergo any metamorphosis 
is very doubtful; the eye is single. Their food 
connists of dead animal and vegetable matters, In 
habits and manners they closely resemble the Cy- 
clops, and remain torpid in the moist mud during 
the droughts of summer, regaining their activity 
when the rains set in. 

The Cypris ornata, Fig. 3279, is about a line or 
little more in length ; its shell is yellowish green, 
with pure green bands commencing at the eye. A, 
a side view of the shell magnified ; B, a view of the 
hinge. 

Fig. 3280 represents a smaller species, Cypris 
fusca, with one shell removed to show the internal 
organization: aa, the outline of the valve; 4, the 
origin of the hinge membrane: c, the eye; d d, 
antennee deprived of their bristles; ¢, fect of the 
first pair; f, feet of the second pair; g, of the third 
pair: A, the tail, used for cleaning out the inside of 
the shell; 7, labrum; 4, mandibic; /, feeler; am, 
jaw of the first pair; », of the second pair; 9, 
branchia ; pq, posterior portion of the egg-sac; 7, 
insertion of a tubular vessel. 

We now pass to the suctorial crustaceans, crea- 
tures which have the mouth adapted for sucking the 
juices which they obtain fiom other animal bodies ; 
they are therefore essentially parasitic ; thei forms 
are extremely variable, and all appear to undergo se- 
veral transformations in their progress from then birth 
to maturity. The Aranciform species, or Pychnogo- 
nids, are by many referred to the Arachnids, or spi- 
ders, and it is not without doubt that Milne Edwards 
places them within the pale ofthe Crustaceans; they 
have, however, no tracher, or pulmonary sacs, the in- 
teguments most probably serving the office of bian- 
chi. These creatures are of small mize, with long 
limbs, and a body divided into segments. They mostly 
take up their abode under stones along the coast, in 
the water, and sometimes they are said to be found 
hooked onto fish or other marine animals. 

Fig. 8281 represents the Pychnogonum littorale 
magnified: a, one of the hooked feet still more 
enlarged. 

To the Siphonostomatous group is referable that 
curious parasite Caligus Mulleri, Fig. 3282, found 
adhering to the gill-covers of the codfish. It holds 
on by means of the hooks which terminate the an- 
terior pairs of limbs; and beneath the head is an 
obtuse beak, through which it sucks up its noutish- 
ment. The terminal prolongations are by some 
supposed to fulfil the office of branchiw. 

Another form is exhibited by the Phyllophora, 
remarkable for the lamellar appendages with which 
the back is covered. These creatures, like many 
others allied to them, live upon fishes, but not per- 
manently ; they can Jet go their hold and change 
their place either by swimming or slowly crawling ; 
Fig. 3283 represents the Phyllophora cornuta, from 
Tongataboo : a, the under surface. 

Passing over numerous genera, we come to the 
Lerneiform section, remarkable for the singularity of 
their appearance. When young they resemble the 
yonng of Cyclops, and are then provided with a 
frontal eye and natatory limbs, swimming with fa- 
cility ; but having undergone a certain number of 
moulta, they cease to Jead an erratic life. The 
limbs, now no longer needed, become Jost, or waste 
away, the eye mostly disappears, and the body as- 
sumes a strange form. The female is at this stage 
found fixed to some fish or aquatic animal, with the 
male clinging closely to her. They are soldered, 
as it were, to their victim by means of various cu- 
taneous appendages, or, in some cases, moveable 
arms. 

Fig. 3284 represents a species of Chondracanthus 
(Ch. cornutus) found on various kinds of fiat-fish : 


‘MUSEUM OF ANIMATED NATURE. 


ae PR ee amo ent m 
—_ Mean an eet eo em 


a, the female magnified, with the double egg-sec , 
b, the male in profile, highly magnified; e, the 
same seen from below; d, the head of the female 
seen from below; e, the mouth. 

A still more remarkable form is found in Ach- 
theres, Tracheliastes, &c. They are covered with a 
dense horny but transparent investment. In the 
females the thorax gives origin to two large arms, 
which bend forwards hke horns, and meet, the 
points united together forming a cup-like sucking 
disc. There are two pairs of hooked jaw-feet for 
close adhesion. The achtheres is found on the perch, 
and is not a quarter of an inch in length. The Tra- 
chehastes polycolpus, Fig. 3285, is found on the fins 
of the chub: a, the female magnified seen from 
above, with the two egg-sacs; b, the same seen 
laterally and deprived of the egg-sacs; c, the ante- 
rior extremity of the body more highly magnified ; 
d, appendage representing the second pair of hooked 
jaw-feet ; e, mandible; jf; the first stage of this ani- 
mal; g, the same in the second stage. 

Passing by Le:neea, Lerneocera, Penella,* &c., 
we pause at Lerneonema. Of this genus one spe- 
cies, Lernconema monilaris, Fig, 3286 (magnified), 
is found attached to the eye of the sprat. The 
whole head of the parasites of this and several allied 
genera is plunged into the tissue of the sufferer, 
and retained, like an arrow, by barbs or horny pro- 
longations. 

Fig. 3287 shows several of these creatures (the 
Lernea spratti of Mr. Sowerby) attaehed to the fish 
in question, ‘The Lerneonema monilaris, or sprat 
Lernwa, is Juminous at mght; the fishermen state 
that a shoal is offen headed by several fish thus 
infested, and they call them Lanthorn Sprats. 

Here we close our sketch of the suctorial crustacea 
as arranged by Milne Fdwaids. Cuvier places the 
Lerneans among his Vers intestinaux cavitaires, and 
other anatomists in a class to which they give the 
title of Epizoa, in allusion to their external parasitic 
mode of life; and though we have here adopted 
Milne Edwards’ arrangement, we think the class 
Epizoa to be founded upon solid grounds. It may 
be observed that in Cuvier’s arrangement the little 
Nicothoe, so abundant on the gills of the lobster, is 
placed among the Siphonostomata. 

There is a most interesting group of crustaceans, 
constitutmg a distinct subclass, which we have 
id Hated refrained from desciibing. It is termed 
by Milne Edwards the 


SUBCLASS XIPHOSURA. 


In this ewious form we find the haunches or basal 
joints of the thoracic limbs bustling with short stout 
spines, serving the ofhce of yaws lor crushing and 
giinding the food forced by their action into the 
month, which they surround. If we look at one of 
these strange crabs fiom above, we see no limbs, 
all being covered by a very convex buckler, divided 
into two parts, viz , a cepbalo-thoracic buckler, and 
an abdominal buchle:, to which is added a long 
caudal spine. The first buckler 1s rounded in front, 
and deeply notched posteriorly for the reception 
of the base of the abdeminal stneld, which 1s ser- 
rated along each side, each interval between the 
teeth having a moveable spine. The eyes are four 
In number, two large and oval, with numerous fa- 
cets situated laterally each on the outer side of a 
kind of broad median keel on the first buckler: the 
two other eyes are simple, small, and placed close 
together at the antenor extremity of the keel. 

The thoracie hmbs consist of six pairs; the first 
pair are much smaller than the others and placed 
anteriorly to the mouth. The subsequent limbs are 
well developed, and all terminating in pincers, ex- 
cepting the foremost pair of these in the males, 
which end in simple points, They are composed of 
six joints, of which the basal ones are armed with 
spines and serve as jaws; but the basal joint of 
the sixth pair fe:minates on the inside in a toothed 
surface, and caries at its external angle a flabelli- 
form appendage. ‘The abdomen is hollowed deeply, 
and curries six pairs of false feet; of these the first 
pair are united into one broad valvular piece, which 
shuts down over the rest so as to protect and cover 
them. The succeeding false feet are also foliaceous 
and united together down the median line; they 
are branchiferous, each foot carrying on its external 
edge a Jarge tohaceous gill, formed of cutaneous 
laming disposed transversely, and piled one on the 
other like the leaves of a book. The caudal spike 
is stout, sharp, and moveable, 

This subclass contains only one generic group, 
viz. Limulus. The Limuli or Xiphosures undeigo 
reat transformations in their progress from the eg 
to maturity; they are natives of the Indian an 
Japanese seas, and also some parts of the coasts of 
America, within the northern hemisphere. They 
frequently come ashore, traversing the flat sandy 
beaches, and Jook like self-moving shields, none of 


* The Penella Alosa buries itscif in the flesh of the swordfish, 
tunny, dc., and torments them horribly being seven vr eight inches 
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culty the hent ef the sun, and when stranded oflen 
bury themselves for shelter. Their food consists of 
animal substances. Some are of very large size, 
oecamonally measuring upwards of two feet in 
length. The savages of the Moluccas are in the 
h of eniploying the caudal ma as & weapon, 
end a dreadiul weapon it makes when fixed upon a 
— n China the egga are esteemed a de- 

@acy. 

Pe 9288 represents the Limulus Moluccanus 
(L. Polypnemus, Fabr.): a2, the two simple eyes, 
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limbs bein visible, They endure with diffi- | 0 0, the lateral 
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eyes of com oe ek tt 
salon thé dodotiniet er It is 
an inhabitant of the Indian sens, ati@ must not be 
contounded with the Limulus Polyphemus, Ranz, 
which 3s a native of the Atlantic along the coasts of 
America and the Antilles. This latter 1s the P. 
Amenicanus of Leach There are other species, of 
which one is the Limulus rotundicauda, Fig. 3289, 
from the Moluccas. A, the antmal seen trom below, 
a, frontal portion of the earapace or buchler, 3, an- 
terior feet, ¢, second patr of feet, d, axth pair of 
feet , e, abdomen, f, opercular plate formed by 
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two first falee feet; g, 
caudal spike: B, one 
ja C, one © 

mbs in the male of Pi Moluccadul: % 
branchiferous false feet ¢ ix, the beandhiar Aes pian 
E, the opercular plate seen on its interda® sagt. 
showing the orifices of the egg tubes. f 

Fossil specimens of extinct Limuls, ‘of 
aize, occur 1n certain strata, as the ardn 
coal tormation, Colebrook Dale; the 
slate of Sulenhofen and Pappenheim, 
kalk, 8&c. 
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CLASS ARACHNIDA.—(SPIDERS AND SCORPIONS.) 


Ip has been the practice of many naturalists to 
place the Arachnida within the pale of the Insecta, 
or Insects, nevertheless, they present such import- 
ant differences, both, as respects external form, 
structure, and habits, as to justify their separation 
into a distinct class 

In the first place, the Arachnida are ulterly desti- 
tute of wings, and though many insects are apterous, 
yet apterous insects must be regarded as exceptions 
referable to other orders, in which wing» are general 
characteristics. In the second place, they undergo 
no true transformations; they have no Jarva o1 
caterpillar condition, but ony experience & succes- 
sion of moults, said by M Jurine, fils, to be six in 
number before attaining to their mature state 

Another: important point is, that the head 1s not 
separated, as in insects, from the thorax, but, asin the 
higher crustacea, coalesces with it, there being only 
two great divisions of the body externally 1ecog- 
nisable instead of three. 

The eyes moreover are simple, and vanable in 
number, and the place of the antenne is tahen eithe: 
by two jointed pincers or claws, which have e:to- 
neously been dec med identical with the mandibles 
of Insects, o1, as in spiders, by two pointed hooks or 
pale for seizing and piercing prry These claws 
and fangs are called antenne-pinces, or antenna - 
pincers, serres frontales, and chelicidres, and in 
spiders, mandibles, by vaitous authors 

The hmbs are usually eght in number, that 1s, 
four on each side. In some specics, however, the 
number 1s 81x, and in others ten 

Considered with respect to the nervous system, 
the Arachnida differ from insects in the concentia- 
tion of the ganghonic centres, this concentiation 
being carried in the former foa Ingher degiec , for 
if the scorpions be excepted (which, in conse quence 
of the joints forming the abdomen, or tail, have an 
extra number of ganglia), the ganglia of the double 
nervous chord 18 at most three, and cven in the sco 
pions it does not exceed seven 

As respects the senscs, the powers of vision ate 
acute; and though we know not where the orzan 
of hearing 16 situated, we me assed that those 
arachnida which from them s17e we can most casily 
observe, are endowed with this faculty, no doubt 
the sense of taste 18 enjoyed in considerable pertec- 
tion, most are carnivorous and duly organised tora 
hfe of rapine. Many species are parasitic and of 
minute size. While lately examining though a 
Jens the proboscis of a houre-fly, we observed a nate 
on the terminal sucking lips, bearing the same 1 
Jative proportions to the proboscis as the fly itselt 
would to the trunk of the elephant = hese parasitic 
Arachnida are suctonal 

The Arachnida are divided into two great orders 
or sectiona, according to the nature of their respira- 
tory apparatus, viz ¢Pulmonana and Piachcana 
In Pulmonania there are pulmonary sacs, in which 
are branchiw for aval rcspuation, peiforming thi 
ofhce of lungs, and furmed by Latieile Pneumo- 
branchie, or lung-gills The heart is distinct = The 
eyes fiom six to exght The Tiacheanua differ in 
having the respiratory organs in the to1m ot an- 
pipes, or trachea, like insects, ramifying through the 
eyatem, with two external oiifices o: stigmata, there 
ig no distinct heart, the eyes are t10m two to four 
In thia order Latieile places the Pychnogonds, 
which wall be found among the Entomostiacous 
Crustacea; they have no tracheal stigmata Set- 
ting these aside, the Arachnida will arrange them- 
selves as follows :— 

Araneidee, or Spiders, 
Pulmonaria { Phrynidw, Phiynus, &e. 
3eo! plonidw, Scorpions, 
, Paeudoscorpionidw, Galeodes, &o, 
Traoheare { Phalangide, eer Spiders, 
Acande, Mites, &c. 


Bpiders are divided into numerous genera, and 
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indeed differ from each other maternally in habits 
and modes oi life, in the arrangement of their webs, 
and in their manner of capturing their msect prey. 
All are venomous at Jeast to insects, and all display 
ferocity, cunning, and addreas Though not tolerated 
as welcome guests in our rooms, these animals are by 
no means really uninteresting ,—they are at great 
pains to keep their downy limbs clean, passing them 
through their mandibles to free them trom dust, 
they are assiduous in repairing then broken webs, 
they are patient in watching for their prey, and 
daung and skilful in the attack, and they glide 
along then filmy cordage with inimitable dextenty. 
The females excecd the males in magnitude 

By way of commencing our obsei vations on these 
well-known creatures, we may first direct our atten- 
tion to the mandibles or ‘serres frontales’ They 
consist each of a stout basal joint, surmounted by a 
moveable, sharp, hook like weapon, capable of being 
folded down or raised up, this hook or tooth 18 pet- 
forated by a tube leading to @ poison-sac, whence 
exudes a deadly fluid, fatal to flies and the ordinan 
prey upon which the spiders feed, this fluid is 
thrown into the wound in the same manner as in 
the case of venomous snakes. The pait of the basal 
jomt against which they are folded 1s either fur- 
nmished with a brush of hair, or distinct serrations, 
at least generally Let us refer to Fug 3290 im which 
a iepresents the Red Spider (Dysdera erythrina), 6, 
is the head of this species magnified, c, the man- 
dibles, or ‘sencs fiontales,’ with a brush of hairs 
avast which the moveabl« fangs are folded , d the 
eyes, e, represents the head of the Garden, or Geo- 
im tric spider (# peua Diadema), a very common but 
a very bcautilul species, from its enamelled mark- 
ings, q 9g, the fangs, A the serrated o: comb-lhe 
cdge of the basal joint , f 7 Jf, the cyes 

Externally to these mandibles are the maxillary 
palpi, one on each side (see a, Fig 3290), termina 
ting in the {female in a simple point or hook , but 
in the males, of some species at Ieast, 11 not all, they 
are much morc complex, and ate capable of being 
folddd up Fig 3291 represents the male Gaiden 
spidar, with the palpt magmfhed The eyes are 
bright and distinct, and placcd on the antenor pait 
of the cephalo-thorax They are six or eight in 
number, and arranged in a different manner in dif- 
ferent genera By consulting the figures a better 
idea of their position will be formed than can be 
expiessed by words Fig 3292, hyes of Mygale 
aviculana Fig 3233, Mygale cementana Pig 
3294, lycosa vorax Fig 3295, Dolonicdes margina- 
tus Fig 3296, Ctenusdubius Fig 3297, Sphasus 
Indianus Vig $298 Attus parns Fig 3299, Eresus 
ainpabarinus big 8°00, Thomisuscitieus Fig 3301, 
Clubiona accentuata Fig 3302, Dysdera erythrina 
hig 3303, Scucstiua perfida Tig 3304, Tegenana 
domestica Fig 3305, Epetra Diadema Fig 3300, 
Thoridion coronatum bie 3307, Latrodecta 13- 
guttata Jog 3308, Argyroneta aquatica 

The hmbs four on cach side, consist of seven 
joints, two for the hips, one for the thigh, two for 
the tibia, and two for the tarsus, The last tarsal 
Joint usually terminates in two hooks or claws with 
comb-hke dentations, and a straighter claw with a 
saw-like edge. (Fig. 3309) By means of this 
stiuctiune the spider is able to glide along her lines, 
to Jay hold of her cordage, and shake her web, as 
may be often witnessed, probably ty try ifs security, 
and atter ascending a jine by which eve has dropped 
down from some elevation, to coil it rp into a ball 
arfd throw it away, By means of this apparatus she 
also cleans her own person, and brushes away the 
dust from her network. 

Spiders have been celebrated in every age for 
their webs, or filmy tissues, in which they entangle 
their prey, or conceal themselves or their progeny 
from observation. These webs are composed of 
threads, the production of a cunous apparatus, situ. 


ated under the abdomen, and called the spinnerer, 
These spinnerets are four, or more, mammil] 
processes, perforated by innumerable minute orifices, 
through which are diawn thousands of separate 
lines of a glutinous fluid, the ee of certain ves- 
sela, or secreting :eservoirs, destined to furnish the 
mateial the lines quickly harden, and at a little 
distance from the spinneret become united together, 
and form a single cord composed of many thou. 
sand parallel lines of inconceivable fineness, Fig, 
3310 represents the spinnerets of a spider magnified, 
to show the apeitures, or spinnerules Fig. 33)), 
the mode in which the threads are drawn out, but 
each line represented contains about a hundred of 
wonderful delicacy Fig 3312 shows the way in 
which the lines all become united to form a single 
cord Fig 3313 shows the Gaiden spider, Epeira 
Diadema, hanging by a thread 

Ot such delicate cordage then 1s the thread of the 
apider constructed, and such the apparatus from 
which 
* ya remittit 

Stamen, et antiquas excreet aranes telas "~~ Ovrp 

Different as are the webs of spiders in their ar- 
rangement, it 1s by means of the claws that the 
fibres are disposed in due order, and in this labour 
the pectinated claws are m@st in requisition, the 
serrated claw being used in rolling up waste threads, 
to be rejected afte: the temporary purpose is served, 

The webs of spidcis consist either of close tissues, 
composed of threads crossing each other in various 
duections, or open Jace-work, m which the threads 
are more or Jess symmetrically arranged, constitut- 
ing nets of exquisite beauty Among the artificers 
which produce the former kind of manufacture may 
be noticed the common House spider, Aranea do- 
mestica The webs of this spider are placed nearly 
houzontally in the corners of rooms, among the raft- 
eis of barns, stables, &e their construction is as 
follows —Having chosen the site, the spider fixes 
the first thiead, which 3s to form the selvage of the 
tissue, to one of the walls, or some convenient point, 
and, drawing out her thread all the time, she forth- 
with proceeds to the opposite point, and there 
fastens it This process she repeats several times, 
in order, by redoubling the threads, to give due 
strength to the margin She next proceeds to draw 
threads in all directions, crossing and recrossing 
them until, every interval being filled up, the web 
exhibits an irregular gauze-hke stiueture stretched 
horizontally, It mostly happens chat, in addition to 
this web, there 1s an intermelé of Jines cairied up 
fiom its edges, so ay to form a maze of cordage, 80 
intricately blended as to prove a snare to the ram- 
bling fly, tor whose destruction they are spread Thus 
1s the web of the House spider arranged. But 
where 1s the grim artificer? Patiently Jurking in & 
little pins pines or chamber covered with a close 
tissue of web, in a remote corner concealed from 
view, but watching in her den the extent of her 
toils spread before her. Leading to this den are & 
number of threads, which, vibrating upon the en- 
tanglement of the expected victim, inform the spider 
of the buoty within her Brasp ; then instantly she 
comes forth and pounces upon her struggling victim. 

Of the net weavers the Geometnc apider of our 
gudens, Epeira Diadema, 1s an example Who 
that has walked abioad on a fine autamnal morniog 
can have failed to notice the nets of radi: and con- 
centric circles fabricated by this artist! The mode 
in which the Geometric spider constructs her net 3 
not a little curious: the outhne is first formed and 
secured : then the radi; and, when a st'ficient auct- 
ber of these are arranged, beginning at the centre, 
she forms the concentric circles, nets, 
which are placed vertically, dines extind to distant 
objects, and are oarri ranch to branch. 
The mode of flxang these ip not wel] ut 
Accorging to Mr. Binokiwall, the spiders shoat vut 





reinpelte Bs currents of air, 
sere lengtiadide’ etill, till their foat- 
me wecomen atiakhed to some fixed ob- 
Minents made byinsulating spiders on a 
ag surrounded by water seem to prove 
the truth of this explanation. Generally the Geo- 
metric spider stations herself in the centre of her 
web,—watehing for prey, but not always—for, 
as we have repeatedly observed, she often lurke 
under the shelter of an adjacent leat, 1eady to glide 
alotig her cordage, like a sailor from the topmast, 
upon her heedlexss victim Fig 3314 represents the 
webs of the geometric spider Fig 331) shows 
oe of these spiders in the act of constructing its 
web. 
All have heard of the gossamer spiders (Aranea 
obtextrx, and Tetiagnatha extensa), which mount 
high into the air on filmy threads sailing above 
spires and trees, and anon descending to the ground 

The appearance of gossamer in the air and on 
the ground is gencrally in autumn, and at this 
season vast showers have been seen to fall, carpet- 
ing fields, hedges, and stubble lands Lister saw 
a shower in Cambndgeshire in the month of Octo- 
ber, and Gilbert White saw a similar phenomenon 
in September. 

The mode 1 which these spiders nse 1s by shoot- 
ing out their webs, upon which they are borne aloft, 
and that, too, when not a breath of aris stirring 
They appear to depart asif by magic, nor 1s the 
explanation of the fact easy We have ourselves 
watched these spiders throw out a line or streamer, 
exquisitely fine, and moynt rapidly, disappearing in 
an instant. Many observers, and among them Mr 
John Murray (Loudons ‘Mag Nat Hist ), consider 
the phenomena to be electrical This write: states 
tliat the aeronautic spider can propel its threads 
both horizontally and veitically, and at all relative 
angles, both in motionless air or in an atmosphere 
ugitated by winds, nay it can dart ifs thread against 
the current, or, as the sailor would say, in the 
winds eye, which he contends depends on some 
electric action On the contrary, Mr Blackwall 
denies that spiders have the power of dating out 
their thread in motionless an, and attributes the 
extension of the lines entirely to atmospheric cur 
1ents, but we ourselves have watched the spidcis 
take flight in sultry weather, when there has not 
been the slightest perceptible movement of the aur, 
and indeed we have thought them at such times 
the most active We have caught them, and 
watched them elevate the abdomen and in an in- 
stant sweep away fiom our hand M: Bowman 
observed acronautic spiders sailing on a pasa- 
chute formed by two diverging fasciculi of threads, 
and he informs us that in this acnal naviga- 
tion the adventurer floats with its back downwards, 
and its legs folded, thus reposing on its streamer 
It 1s probably in quest of minute insects found only 
at some elevation that these spiders take to flight 

The Rev G. White, the Rev Mi Kuby, and 
others, are at aloss to account for the showers of 
filmy flakes which spread ove: the ground, and for 
the reason why the film loses its buoyancy and 
descends But the explanation does not appear dit- 
ficult, much less so, at least, than that of the ascent ol 
the film. Suppose a number of spiders to rise each 
on a@ filmy streamer, and having attained a ceitain 
elevation, to continue to give out threads in greater 
abundance, 1t would svon happen that the st:eameis 
of assembled multitudes would become intertangled 
so as to form flakes, which fiom a slight electric 
change 1n the state of the atmosphere might, though 
no clouds were visible, become saturated with 
moisture, and thus rendered of greater specific 
gravity than the aur they would then lightly 
descend, the spiders quittingthem. But even with- 
out being saturated with moisture, such flakes as 
we have ourselves often seen, and which were 
formed either purposely by the spiders, or acci- 
dentally by the intertanglement of many streamers 
together, would when the upward atmospherte cur- 
rent, caused by the rarefaction of the heated stratum 
of air adjacent tothe ground, and by which they 
were cained on high, ceased towards the evening, 
predually tall and spread over the dewy grass, 

eooming completely saturated, and indeed we 
deny not that to this rarefaction and upward cur- 
went. of the air, rather than to any electric causes, the 
midday ascent of these spiders in sultry breezeless 
weather, as we have seen, may be attributed 

All spiders do not weave webs to entangle their 
prey; some hunt cat-lke for their victims, on which 
when within due distance they spring side-ways 
with unerrng aim; the zebra-marked Salticus 
scenicus adopts this plan. Some chase their prey, 
some lie in ambush for it, concealing themselves in 
rolled up leaves, in holesin walls, in crevices in bark, 
and some, with deeper creft,in the calyx of a flower. 
Many of the hunting spiders, as the huge Mygsle 
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or dwellings in the ground, to which, as the lion to 
his Jair, they return with their victims. 

It was reapecting that peoting spider, the My- 
gale, which weaves no web, that Madame Merian 
concocted her fabulous account, relative to its cap- 
ture of hummuing-birds, and Fig. 3816, from her 
lustration, depicts the poor bird in the clutches of 
its foe. We refer for some observations on this 
point to vol. I p. 378, lower part of the first column 
et seq. Some spiders, as the Lycosa piratica, skim 
over the surface of the wate: in pursuit of prey, afd 
the Argyroneta aquatica and other congeners dive 
under water and there seize their food, their bodies 
being kent unwet by an atmosphere of air surround- 
ing them. There too beneath the water do they reside 
in a filmy dwelling, or air-filled diving-bel] attached 
by thieads to plants, this they close up, rendering it 
hke a cocoon, and in it pass the wintc: season, in a 
state of hybernation. We have already alluded tothe 
genus Mygale, which as we have said makes singu- 
lar domiciles inthe eaith One species in the West 
Indies digs a hole of about three inches in depth, 
and |inesit with a tough thick leathery web, of a 
rufous cojour, witha firm hd capable of being opened 
o1 shut at pleasure , another species from the same 
place composes a similar nest of clay, lining it witha 
silken tapestry, of atexture like that of very fine 
glove-leather, with a circular door, the size of a 
crown piece, formed of several layers of similar 
compact tissue, having an elastic hinge, and fitting 
the aperture so accurately that the joining is with 
difficulty detected 

An allied species, found in Southern Emope 
(Mygale ca mentana), forms a somewhat simila 
stiuctuie She selects asthe site of har nest a place 
destitute of grass, and having sucha slope as to 
give quick drainage to the water Herc, in the 
fum diy soil, she digs a pit tothe depth of one o 
even two feet, and of equal diameter throushout 
‘This she hnes with a tissue of close silken threads, 
and forms a deep conical nest or dwelling, of a thick 
and warm fabiuc ‘lhe entrance 1s closed with a 
cuculat valve or lid, composed of several laycis ot 
cath intermingled and bound firm with silk, and 
capable of being opened or shut at pleasure, turning 
ona silken hinge So accurately does this lid fit 
the mm of the nest, that it night seem to have been 
fashioned by the hand of a human aitficer Fig 
3317 shows this species and its nests A, the nest 
shut , B, the nest open, C, the spider, D, the eyes 
magnified , E, F, parts of the foot and claws ma,z- 
nified 

Fig 3318 represents the long-legged House-Spi- 
der (Pholcus phalangioides) often scen rapidly 1un- 
ning along the walls of our rooms in autumn = It 
spins a vely loose irregular web, and pursues gnats 
and other flies with great cagerness 

Spiders envelope their cggs ina cocoon of sik , 
these are attached often by long threads to stems, 
palings, o1 spikes of grass, as scen at Fig 3319, 
where thiee different examples are given 

Towards the Jatter part of summa Clusters of the 
eggs of the Epeira diadema may be observed in 
gicat abundance on bushes, hedges, && When 
hatched, the young all keep together, and appe ar 
huddled up into a ball, from which very fine hncs 
may be observed to diverge over the adjacent 
Jeaves, forming adehcate maze It is amusing to 
see the living bubble burst when touched, and the 
alarmed multitude scatter in every direction, not 
is it uninteresting to sce them icassemble, and 
huddle together as before Fig 3320 represents 
the progress of the egg of the gaiden spider a, the 
egg, natural size, B, the egg magnifhed, showing 
the white cicatricula in the centie C, the egg with 
the germ enlarged , a, the head, 6, the body of the 
enclosed young d, the young spidcr (magnified) 

eready to moult its fist skin 

Some spiders, as the Lycosa saccata, carry their 
sac or cocoon of eggs with them wherever they 
travel The species named, one of the hunting 
tribe, holds this cocoon between hcr hind Jegs, and 
manifests the greatest seast | in its preseivation 
The young when hatched cluster over her bod 
Another species, the Clotho Durandn, Latreille 
(Uroctea quinque-maculata, Duf), found in Keypt 
and Dalmatia, and also in the muantains of Nar- 
bonne, the Pyrenees, and the rocks o1 Catsioma 
wexves in the fissures of stones 01 crags a tent of 
admirable workmanship in which to rear her young 

Spiders, the destroyers of insects, themselves tall 
a piey to insects in their tuin Among their ene- 
mies isa species of Ichneumon-fly, Sphex, called 
in Savannah black and yellow masons, besides other 
species. These insects aiake oblong cases ol clay, 
which they plaster in jayers to roofs, ceilings, o1 
other convement plgges. When a case is finished, 
they lay an egg inside atthe end, and then fill it 
aih spiders and plaster it up. The larva by the 

time it eats tem all is mature, and spins a thin 
shroud, changing into a chrysalis. It would appear 
that the spiders are paralyzed by these Ichneumon- 
flies, probaly by means of the sting ; at all events 
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they are only Just capable of moving, but remain 
plump and fresh. Very rare spiders are ofteh found 
in these prisons, and some which are never seen 
elsewhere, and which live, itis to be supposed, ou 
the topmost bianches of the highest trees. The 
number of spiders which thus fall victima 1s ex- 
tremely great But we must not linger on spiders; 
the formidable sc orpion demands a short notice. 

The sight of a large scorpion advancing with his 
many-jointed tail elevated, and ready to inflict a ve- 
nomous wound, will give us some idea of the force 
of that expression, ‘‘a lash of scorpions,’ the fulness 
ot which can only be felt in a country where these 
dreaded creatures abound In their appearance, as 
well as in their disposition, these animals have much 
to disgust the ordinary observer, and it must be 
owned that they are formidably armed ‘The max- 
illee, which in insects are small, are here developed 
into enormous crab-hke claws, capable of seizing 
with great power, and of crushing their prey Bee 
sides these, we find the mandibles forming on each 
side of the mouth a smaller but similar claw, for the 
purpose of holding the food which they are in the 
act of eating The tail terminates in a sharp curved 
sting, which analogous to the poison-lang of a ser- 
pent, instils venom into the wound it makes. 

The body of the scorpign 18 composed of a broad 
ce phalo-thoiax, covered witha single plate, and suo- 
cceded by an abdominal portion of seven rings over- 
lapping each other ‘Lo this succeeds a caudal pio- 
Scorpions have six or eight 
eyes, two on each side of a dorsal furrow, on the 
middle of the cephalo thorax, and two or three at 
each antcior angle of the latter 

Sco: pions tenant the hotter regions of both hemi- 
sphoics, concealing themsclves under stunes, amon 
crumbling ruins, in obscure corners of houses, an 
the hke ‘They run very actively, arching the tail 
over the back, and in attacking their prey seize it 
with their claws, and instintly pierce it with the 
sting ‘They spare not even then own species. 
ee put a hundred scorpions together, and a 
murderous conflict immediately ensued, almost all 
were massacred in a few days and devoured by the 
SUI VIVOLS 

The sting of the common scorpion of Southern 
Euope and Barbary (Buthus occitanus, Leach), or 
the six-cycd Kuropean specis (Scorpio Europeus), 
is not fatal except to small animals and insects. 
But in the hotter regions there 15 some degiee of 
danger In South America the sting of some kinds 
has been found to occasion fever, numbness of the 
limbs, and dimness of sight, lasting for two or three 
diys and death 15 said to result sometimes trom the 
wound of the black scorpion of Ceylon Mi Kirby 
states that the only means of saving the lives of our 
soldiers who were stung by these creatures in Egy pt 
was amputation 

The scoipiou produces its young alive, and they 
do not artive at maturity till after the lapse of twa 
years Dunng the finst days of their existence they 
we cared by the female on her back She then 
keeps close in her retreat, and assiduously guards 
them In about a month they are capable of shift 
ing tor the mselves 

Fig 3321 represents the African scorpion (Scorpic 

Afei, Jann , Buthus Afer, Leach) The scorpion 1 
among the animals represented on the sculptured 
remains of ancient Egypt 

‘luining to the Jliachearea, we may first notice 
{hose minute creatures, the mites (Acaridw), many 
vf which are parasitic, and known as ticks (Ixodes) 
they infest animals of various kinds, and even in 
sects, we often see the common dor beetle coverec 
with these pests Some species live in cheese, some 
on Jcaves, or beneath the bark of trees, aud some 
as the Hydhachina, are aquatic 

Inthe genus Acaius the palp: are short, or con 
cealed and forked, the body 1 soft, and the tee 
have at their extremity a vesicular cushion, Fig 
3322 1epicsents the domestic mite (Acarus domes 
ticus) very common in colla@ions of insects anc 
cabinets of stuffed buds, to™which it proves ex 
tlemely destructive, nor will camphor altogethe 
prevent its incursions 

Fig 3323 represents, highly magnified, the Acaru 
Scabie, found in the pustules of a well-known cuta 
neous disease, “la gale humaine ” of the Fiench 
and for which sulphur is a remedy. Bruelli anc 
Dr Galet have detected this animal in the skin, anc 
have observed it multiply, and their inference 1 
that if at does not produce it accompanies the dis 
oidet Indeed Di Galet ascertained that thes 
mites tiansterred to the skin of a healthy persor 
vommunicate the disease. 

Fig 3324 represents the Sparrow mite (Acarus 
passeiinus), or Bat-tick of Geoffrey It 1» parasitic 
and remarkable for the mze of the third pair ol 
limbs 

hig $825 the Harvest-Bug, greatly mugnified 
This species, “Le Rouget” of the Frenth (Leptu: 
autumnals), abounds during summer and autumr 
on the grass of the meadows, and tne on ol 
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thove who walk in the fields, or among the fragrant 
hay It insinustes iteelf info the skin, and occasions, 
as Latreille spys, “des démangeaions aussi insup- 
portables que celles produites par is jo It ap- 
pears to be deo in its taste, attacking some 
persons an preference to others. 

The Water-mites (Hydrachna) are aquatic, and 
very common in ponds and ditches, where they 
watsk through the water, and also at the bottom, 
often in company with a bright scarlet species (Jim 
naschares holosericea, Lat: ), which must be dis- 
tinguished f:om the Scarlet Satin mite (liombidium 
holoserniceum), so common on dry banks, or on 
palings, &¢ , in the spring. 

The Water mites deposit their eggs upon the 
bodies of wate:-acorpions (Nepa) and as they in- 
crease in size Rose) i inciined to think that they 


or true Insects are animals of the Homo- 
gangiiate or articulate sub-kingdom, having the 
body divided into three portions, whence the title 
Insecta (animals cut into), and in Greek Entoma 
To this character it may be added that they are 
covered in general with a conaccous or horny 
integument serving as an exteinal sheleton) They 
possess when mature three pais of legs. They are 
capable for the most part of flight, having two o1 
four wings, they undergo thiee transformations 
from the egg to maturity ‘These characters may 
not be all o: always evident, yct in no instance ale 
they decidedly and truly absent. Departures in 
degree from a given type, and modifications in the 
defails of structure, are met with in every class, yet 
the essentials, upon which the claim of the species 
to any given class is founded,icmain inviolate The 
structure of the bat for flight, and of the whale for 
oceanic habits, does not remove these animals irom 
__ the mammahia 
It has been said bya great entomologist, that 
ingects are Nature’s favowite productions, in which 
to manilest her power and shill she has combined 
all that is esther beautiful and gracetul, interesting 
and alluring, or curious and singular, . every othe 
class of her childien To these her valued mena- 
tures she has given the most delcate touch and 
highest fimsh of her pencil. Noi has Nature been 
Javish only in the apparent ornaments of these 
iprvileged tribes. In other respects she has been 
‘equally unsparing of her favours To some she has 
given horns nearly the counterparts of those of 
vanous quadrupeds , some are covercd with bristles , 
others with spines, some are of richest hues, spark 
ding hike gems, topaz, sapphie, and amethyst, in 
the rays of the sun, some gleam in polished a- 
mour— 
"© Like some stern warriot formidubly bight, 
‘Their steely sides reflect a gleaming light,’ 


others are dull of colour, and of strange form and 
aspect, resembling withered leaves or bits of stick, 
and find security in such resemblances 

To leap, to run, to walk, to bore into the ground, 
or dive gallenes thiough timber to fly through 
the air, to gambol in the water, and dive and swim, 
are amongst the endow ments of insects—some build 
structures more wonderful than the pyramids, some 
gleam with phosphorescent radiance and man 
are armed with poisoned weapons = They fun 
us with silk, wax, honey, Jac, cochineal, and gall- 
nuts. Some hold an important place in the plrai- 
macopoeia, some are eaten by various tribes of man, 
and multitudes fuimsh food to the beasts of the 
earth, the birds of the an; to the reptile tribes, to 
fishes; and to the more powerful of their own 
class, 

To proceed, however, more closely with our sub- 
ject. If we place an insect, say the Hornet, Fig 
$329, before us, we shall observe, that it 1s divided 
aa we have said into three distinct regions, the head, 
(Caput) the thorax, and the abdomen The head 
carries the organs of the mouth, the eyes, and the 
on ea and incloses the principal nervous gan- 
glion. 

Referring to Fig. 3329—a 1s the head; 8, the 
thorax; ¢, the abdomen, dd, the antenne. The 
eyes are two, and compound, but besides these there 
are minute oor eyes, called stemmata The 
parts of the head, excluding the eyes and antenne, 
are respectively termed the clypeus or nasus, the ver- 
ae a saplty the gene or cheeks, the canthus, 

e guia; an eevan portions forming ¢ 
mouth, called *-—*" os 







MUSEUM OF ANIMATED NATURE. 


eo papers oe 


denve their means of growth fiom the of the 
insect to which the ee attached; and te Geer 
remarked that the Nepew, when most infested with 
these eggs,.which are red, became gradually weuk- 
ened as the Jatter augmented 1n size. 

At Fig. 3826, the Hydrachna geographica, Latr., 
is seen in @ fiont and back view, magnified. Ot 
the two unde: figures, 6 1s the Water Meaaurer, 
Hydrometra stagnorum, e, Velia currens, both he- 
mipteious aquatic insects, and very common, espe- 
cially the forme: 

Fig, 3627 iepresents the water-mite (Hydrachna 
abstergens) and the Nepa cinerea, on which she 
fixes Her eggs aa, the “ye or water-scorpion in 
the aet of seizing prey, 66, a magnified view of 
the claws of this insect; c, a tooth-like process for 
restraining the motion of the joint d, the water- 
mite, e,a magmihed view ol one of ats eggs, ff, 


CLASS INSECTA.—(INSECTS.) 


Fig. 8330 shows the head of ti > Hornet mag- 
nified—a, the clypeus, 5, the verte e¢¢, the com- 
pound cyes, d, the stemmata; « one of the an- 
tenne, J, the mandible Fig. 3331, the same 
viewed fiom beneath. g, the occiput, 4, the gula. 

In turning our attention to the mouths of insects 
we must premise by stating that, from the difference 
existing im the form and uses of trie parts composing 
i, it is either muandibulate, that 1»,.«formed tor 
biting, or haustellate, formed for suction = It 1s 
to the mandibulate mouth that our description wall 
ap 

je seven portions termed Tiophi, consist of a 
Jabium or upper lip, a labium or under Jip, two 
mandibjes o: jaws, two maxillee or undei jaws, and 
a tongue To the maxillw o: under jaws are at- 
tached a pan of feelers called maxijlary palpi, and 
a simiar pair 1s also attached to the Jabinm or 
under hp, these are the Jabial palp1 bach ot 
these paits enumerated requires further notice The 
Jabium 18 usually moveable and articulated to the 
clypeus, terminating the head antezoly, it 1 
upposed to the Jabium, and their joint use appears 
to be to heep the food in its proper place, while 
the yaws are at work upon it) The labium is di- 
vidcd into three portions =the palpiger, the mentuin, 
and stipes ‘The labial palpi usually consist of two 
alticuiations, eaclusive of the basal attachment, 
they stive as teeseis of the food The mandibule 
and manille act honzuatally between the labrum 
and Jabium 

The mandibule: are used for seizing and biting, 
when vicwed fiom above or bencath they genually 
present a figure more o: Jess approaching to a 
triangle, but arc externally convex, internally con- 
cave, the concave suiface being fuwnished with 
serations o1 tooth hke processes. As insects with 
the mandibulse or jaws formed on the principle 
described vary in then food, so, as in Mammalia, do 
{hese ie) or rathe: antenor jaws vary in thea 
details = In the Cerambicide which gnaw vegetable 
food there 1s something in the form of the upper jaws 
analogous to the incisor teeth of Rodents In Carni- 
vorous Insects, as Cicindela,Carabus, Staphylinus, &e , 
they remind us of the formidable canines of the tiger, 
and are often aimed with sharp serrations, or spear- 
ike points In some which feed on hard vegetable 
matter, the upper jaws are stout, short, and stiong, 
and have a Jobe at or near then base, and a broad 
clushing o1 giinding surface , and 1emind us ol the 
molar teeth of mammalha of the Ruminant or pachy- 
deimatous orders Jn some insects which feed on 
soft animals, as worms, the mandibles though sharp 
have no seiations, and this sort of jaw 18 sometimes 
tubular, with a minute onfice near the apex ; im 
this case the insect sucks the juices of its prey 
through the tube. 

A singular modification 1s seen in the jaws of the 
stag beetle, Lucanus Cervus, Fig. 3332, they 
me greatly enlarged and antler-like, and in the 
opinion of Mr Waterhouse are used for piercing 
and Ipcerating Jeaves and twigs, thus causing a flow 
of sap, upon which the beetle feeds 

With respect to the maxille, or under jaws which 
are placed beneath the mandibles and move nearly 
paralled to them, we may observe that, exclusive of 
the maxillary palpus, each maxilla, besides its true 
and effective part or lobus inferior, has an appendage, 
sometimes rudimentary, sometimes wanting, but 
often composed of two or three joints, and resem- 
bling an additional palpus, The maxillx appear to 
assist in turning the ss about during the operation 
@ the mandibles, basal jemt of the maxilla 





can na eat ae eR nL a UR Fae gn ne ne rte i ee ene a 





the pointed honk b which it ie dneauted 
body of the Nepa. + ty into the 

Another group unde the Pravheims ai of 
the shepherd-spider, or Hacvest-men, 
alhes (Phalangide). ; 

The common Shepherd-apider (Phalangfum oor 
nutum and Opilw, Linn., male and female) so rg. 
markable for its long ulender legs, is known to al] 
It abounds at the latter part of summer, and may 
be seen reposing with the limbs spread out on walls 
or other placos of secucty ; 1t appears indifferent to 
the loss of these long tmz legs, which break off 
upon the slightest touch, and retain tnerr irritabi}j 
for several seconds. Fig. 8328 represents the con. 
mon shepherd-spider: a, with its long Jimbs formed 
for rapid locomotion among grass, in contrast with ° 
the pues water-measurer, Hydiometra stagno- 
rum, b. 


The tone or lingua 1s situated within the 
labium or lower lip, and sometimes emerges from 
it In many cases it constitutes an organ for the 
collecting ot food, which it transmits to the gullet ; 
in these instances it 1s peculiarly modified. 

For a tuither explanation let us refer to our pic- 
torial specimens Fig 3433 shows the parts of the 
mouth of a water-beetle (Dyticus marginalis) . a, the 
labrum 4, f, and g, the labium; 0, the palpiger: 
J, the mentum, g, the stipes, & A, the mandibule: , 
t, the maxille, y 7, maxillary palpi; 4, the ju 
gulum. Fig 3334, the palpiger iglily magnified : 
A, the front view, B, the side view, c, the lingua; 
d d, appendages termed puraglosse, e, the labial 
palpi. Fig 3335 the parts of the mouth of Amphi- 
malla solstitialis, the letters correspond with those 
on the preceding. 

Fig 3336 represents the vatious form presented 
by the labrum in insects, that of the central de- 
hneation is the most common. 

Fig 3337 1epiesents the labium and maxilla of 
the Hornet. Fig 3338 the labium of Cerambyx 
moschatus Fig 3339, the maxilla of the same 
Insect. Fig 3340, the Jabium and maxille of a 
Jocust. Fig 3341, the labium of another species of 
Jocust In these the same letters refer to the same 

alts , 5, palpiger, c, lingua, d, paraglosss#; e¢, 
abial palpi, f, mentum, y, cardo of maxilla; &, 
stipes of maxilla, /, palpiter, m, Jacima, or upper 
Jobe of maxilla, n, galca, or true maxilla y portion ; 
o, maxillary palpi 

Fig 3342 rcpresents a species of Beetle, and the 
parts of the head and mouth. A, Beetle: a, the 
thorax, 0b, that portion of the thorax called the 
scutcllum, c, clytra or wing cases: B, the head, 
postenior view—a, the eyes, 0b, antenne; ¢, 
maxillary palp., d, ciypeus, & andg, Jabium; Jf, 
Jabial palpi, 2, 2, m, 7, maxille and parts. C, the 
same head viewed anteorly: D, labium. EH, F, 
mandibles of colcoptera G, maxilla: a, max.'lay 
palpus, 6, lobus super; c, true maxillary blade ; 
d,cardo. H c, the tongue, J, labial palpi, a, la- 
bum I a,labrum, 6, mandibles ot a cainivorous 

etle. K, L, labrum 

Fig 3343 represents a carnivorous beetle, the 
Carabus violaceus , and Fig, 3344-—A, the head of 
another cainivorous species, Tefflus Megeilei, mag- 
nified-va, maxillary palpus, 6, labial palpus. 8B, 
maxillary palpus of Ca:abus violaceus. 

Fig 3845 shows the maxillw of various insects, 
composed each of the cardo, or basal hinge-joint, to 
which succeeds the stipes or stake, and then the 
blade or lacima, or lobus inferior. Besides these 
parts 1s the palpifer or base upon which the 
maxillary palpus is placed, as well as the lobus 
superion or galea. 

‘1g 3346, a predaccous beetle, Leistus fulvibarbus, 
a, the tiident-shape tongue highly magnified. 

Fig. 3347 shows a few of the strange variations 10 
form to which the antenna among the beetle tribes 
are subject—a, the scapus or basal joint, the fol- 
lowing joints, 2, are termed fumiculars; the termunal 
joints of¥en fo1m what 1s termed the clava, c. 

Such then 1s the structure of the true mand:bulate 
mouth, in hich the organs are formed for the dis- 
pore: of sokd food. We may now turn to the 

austellata, in which the mouth is tormed for suck 
ing up fluids, the nectar of fower, the juices of 
plants, and the blood of anmals, 

Now however different the mouths af 
tellata may be from the mouths of the ea a sr 
let it be remembered that the difference Js one 0° 


modification only, The ep ee 
their form, then a application, ssid 
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8 are altered, or, to to & 
‘ indeed before we leave 
Wphi whe “onseta which lap the honey of 
RGU, P| ta 0 oney 0 
eg - ivan the bee, which is not hecstellate, tho h 
the tatin proboscis has been applied to its mouth, 

from an erronpous idea. 

\n the Bee and its allies, the mandibles are large 
and powerful, the Jabrum varies in shape, but is 
distnet. The maxilla are elongated and modified 
into a sheath for the tongue, and are affixed to the 
mentum or base of the labium, with small palpi. 
The labinm is elongated, and articulates with the 
tongue, which is carried from it. The tongue, 
which in most insects is short, is long and slender. 
The labial palpi have four joints, the most which 
these organs ever have, and they are remarkable for 
exceeding in length the maxillary palpi, which are 
ordinarily the longest. The two first joints are com- 

ressed, the two last joints are small and are set on 
below the apex of the second joint. 

Returnivg to the tongue, we find it sheathed at 
the base, ‘with two membranous appendages, found 
also in predaceous beetles, and termed paraglosse. 
The upper part’of the tongue is cartilaginous, and 
remarkable for a number of transverse rings; it 1s 
moved by numerous muscles. Below the middle 1s 
a membrane longitudinally folded, when not 1n use, 
but capable of being distended to a considerable 
size. This membranous bag receives the honey 
which the tongue laps from the flowers. 

Fig. 3348 exhibits the tongue of the bee—A, the 
head; aa, the tongue: B, the tongue displayed ; 
bb, the tongue; c, the sheath of the tongue; d, 
musclea for moving the tongue: C, the tongue 
greatly magnified, to show its annulated character. 

Fig. 8349, a, the apparatus of the bee’s mouth ; the 
sheaths of the tongue being opened, and the tongue 
stretched out; 5, the under side of the apparatus, 
the tongue lodged in the sheath; e, the under side 
of the tongue, the maxillary sheath opened. 

Fig. 3350 represents the tongue of the hive-bee. 
c, the tongue; at its base are the paraglosse, and 
externally to these the labial palpi. These are all 
base upon the labium ; then follows the mentum, 
and on each side are seen the sheath-like maxille ; 
b, the hinder Jeg of the worker-bee ; d, the part on 
which the pollen is carried. 

Fig, 3351 is the under side of the head of a bee 
belonging to the genus Melitta, showing the mouth. 
a, thetongue. In Apisthe tongue is generally long, 
and the proboscis itself has two joints, one near the 
base, and another about the middle, that at the base 
directing jt outwards, that in the middle directing 
it inwards; when folded, the apex of the tongue 
points backwards. In Melitta the tongue is short, 
und the proboscis has but one fold, which is near 
the base, and when folded the apex of the tongue 
points forwards. 

The tongue of the bee ts admirably adapted for 
clearing the honey out of the deep nectaries of 
flowers, such as the Larkspur (Delphinium choi- 
Janthum), Fie. 3352, A, or the Columbine (Aqui- 
legia bicolor), B. This organ can be unfolded with 
the greatest rapidity, and moved about in every di- 
rection; sweeping the nectary with the utmost ad- 
dreas ; the honey, as fast as collected previously to 
being swallowed and consigned to the honey-bag, 
is deposited in the membranous sac already no- 
ticed, which soon becomes greatly distended. 

With respect to the bli Hornet, &c., which in 
many points resemble the bee, they differ fiom the 
latter in the non-development of the tongue, and in 
the size and strength of the mandibles. 

The tongue of the bee then is not a tubular 
haustellate organ, but intended for lapping up 
honey; and having urged this distinction, let us now 
attend to the true haustellate mouth, as we see it 
displayed in many insects ; and, first, the Butterfly, 
which, like the bee, revels among the flowers, and 
drains their nectar treasures. In the butterfly and 
moth we find a Jong spiral proboscis coiled up under 
the head, but capable of being unfolded. This pro- 
_ boseis is formed by the maxilla or Jower jaws. 
Instead of being hard pincers, these organs are fa- 
shioned into slender tubes, and together form a long 
tubular apparatus, like the fine tendril of a vine. 
Each maxilla is lengthened into a long, annulated, 
cartilaginous filament, hollowed out longitudinally, 
and governed by two layers of spiral muscles ; the 
sides which oppose each other are channelled like 
a split reed, so that when the edges of each tubular 
filament are put together, and interlocked by means 
ofa multitude of minute barbs, like those along the 
plumalats of a feather,vthey form a tube of a some- 
what equare shape, and placed almost intermedi- 
ately, us then we have three tubes, of which the 
central leads to the gullet; and it is through this 
that the ‘honey of flowers is imbibed. What then, 
it may be. asked, is the use of the two lateral tubes? 
As rye earinet exhaust a. air in ba pees 
as atimals breathing by means of !ungs would ex 
haust a find oontinned m the mouths and 80 suck 
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up liquid, it would appear that the lateral tubes, by 
the action of the spiral &bres surrounding them, 
alternately com and dilate the central com- 
partment, which, during the dilatation, draws up the 
nectar, into which the end of the proboscis is 
dipped. These filamentous maxille are developed 
at the expense of the other parts of the mouth, which, 
though rudimentary, may nevertheless be demon- 
strated. There are mandibles to be discerned, ‘a 
Jabrum or labium, and maxillary and labial palpi ; 
the latter, indeed, appear on each side of the pro- 
boacis in the form of two plumose appendages. 

Fig. 3353 represents the proboscis and mouth of 

a moth (Sphinx celereo), considerably magnified. A, 
profile of the head with the sucker unrolled; B, 
the labrum and mandibles; C, the jaw, and part of 
the sucker; D, labial palpi; E, portion of the 
sucker, showing the three tubes of which it is com- 
posed, viewed trom above ; F, the same part viewed 
from beneath. 
_ Another form of sucker, in which the haustellum 
is adapted also for puncturing the bark and surface 
of the leaves of trees, is displayed by the Aphides, 
the serious ravages of which in gardens, orchards, 
and hop-grounds, are so well known. In the Brown 
Alphis of the oak (Aphis quercus) the perforating 
sucker is longer than the body, and when not in 
operation is carned between the limbs close to the 
body. It consists of a transparent tube, with an 
orifice of extreme minuteneéss, and within are two 
instruments which Réaumur supposed fulfilled the 
office of the pistonin a pump. At Fig. 3354, a 
shows the Aphis of the natural size, with the sucker 
bent under it and protruding like a tail; 8, the 
pame magnified ; c, the sucker magnified. 

One spectes of ape (Aphis lanigera, Illiger, 
Eriosoma mali, Leach) is exceedingly injurious to 
apple-trees. This pest of the orchard has only been 
known in our island within the present pediage Mr. 
Knapp says it was first observed in the West of 
England, in 1819, in the nursery gardens of Messrs. 
Millar and Sweet, near Bristol ; but Salisbury states 
that it was brought to this country from Fiance in 
the reign of Louis X1V., when a colony of refugees 
settled at Paddington, where it first began its de- 
predations, Sir Joseph Banks traced its supposed 
first appearance to a nursery in Sloane Street, Chel- 
sea. But be this as it may, it soon spread over the 
country, and in 1810 threatened the destruction of 
the apple-orchards of Gloucestershire. Mr. Knapp 
thus details its history. “ Inthe spring of the year, 
a slight hoaiiness 1s observed upon the branches of 
certain species of our orchard fruit. As the season 
advances, this hoariness increases; it becomes cot- 
Ne and towards the middle or end of summer, the 
under sides of some of the branches are invested 
with a thick downy substance so long as at times 
to be sensibly agitated by the air; upon examining 
this substance we find that it conceals a multitude 
of small wingless creatures, which are busily em- 
ployed in preymg upon the limb of the tree beneath, 
This they are well enabled to do by means of a beak 
terminating in a fine bustle, which, bemg insinuated 
through the bark and the sappy part of the wood, 
enables the creature fo extract as with asyringe the 
sweet vital liquor that circulates in the plant. The 
sapwood (alburnum) being thus wounded rises in 
excrescences and nodes all over the branch, and de- 
forms if; and the limb deprived of ifs nutriment 
grows sickly; the leaves turn yellow, and the part 
perishes. Branch after branch 1s thus assailed till 
they all become leafless and the tree dies. 

“ Aphides attack the young and softer parts of 

lants, but this imsect seems easily to wound the 
Harder part of the bark of the apple, and by no means 
makes choice of the most tender parts of the branch. 
They give a preference to certain sorts, but not al- 
ways the most rich fiuits; as cider-apples and wild- 
ings are greatly infested by them, and from some 
unknown cause other varieties seem to be exempted 
from their depredations. The Wheeler’s Russet 
and Crofton Pippin I have never observed injured 
by them.” 

Thisaphis isviviparous,and the long cottony matter 
exuding from the parents forms a cradle for the 
young, enveloping both them and the adult colony. 

“This lanuginous vestiture,” says Mr. Knapp, 
“ seems to serve likewise as a vehicle for dispersing 
the animal, for though most of ou species of A phides 
are furnished with wings, J have never seen any In- 
dividual of this American blight so provided; but 
the winds, wafting about smal] tufts of this downy 
matter, convey the creature with it from tree to 
tree through the whole orchard. In autumn, when 
this substance is generally long, the winds and rains 
of the season effectually disperse these insects, and 
we observe them endeavouring to secrete themselves 
in the crannies of any neighbouring substance. 
Should the Savoy cabbage be nearthe trees whence 
they have been islodged, the cavities of the under 
aide of its leaves are generally favourite asylums for 
them. Multitudes perish by these rough removals, 
but numbers yet remain, and we may find them in 


* 





Se, a ae ee re a al 


sae Re ae ay oad nial an woe ee ee ne ee ee ie eae aa tr 


the nodes and: crevices on the under sides of the 
branches at any period of the year, the jong cottony 
vesture being removed ; but still they are enveloped 
in a fine short downy clothing, to be aeen by a mag- 
nifier, proceeding apparently from every suture oF 
ro of their bodies, and protecting them in their 

ormant state from the moisture and frosts of our 
climate. This aphis in a natural’ state usually 
awakens and commences its labours very early in 
the month of March, and the hoariness of its body 
may be observed increasing daily, but if an infected 
branch be cut in winter and kept in a warm room, 
these aphyes will awaken speedily, spin their cottony 
nests, and feed as they are accustomed to do in the 
genial season.” 

When crushed, these aphides are of a dark san- 
guineous red, with a slight tinge of purple, and a 
dye might very probably be extiacted from them. 

The aphis of the rose is too common and injuri- 
ous not to have attracted attention; thousands are 
often seen clustered together on the tender stem of 
the flower. Another species, of a black colour, at» 
tacks the common bean. 

Honey-dew, as it 1s called, ia the produce of va- 
rious aphides ; 1t 1s a sweet viscid fluid which oozes 
through a pair of projecting tubes at the extremity 
of the abdomen. 

Some of the aphides, as may be seen, of both sexes, 
are winged, the wings being four; others aie wing- 
Jess. The winged individuals spread abroad, and 


| extroardinary flights of them have beén observed. 





White of Selboine says, “ On the Ist of August, about 
half an hour after three in the afternoon, the people 
of Selborne were surprised by a shower of aphides 
which fell in these parts. They who were walking 
the streets at the time found themselves covered with, 
these insects, which settled also on the treesand gar- 
dens, and blackened al] the vegetables where they 
alighted. These animals no doubt were then ina, 
state of emigration and shifting their quarters, and 
might perha)s have come from the great hop-plan« 
tations of Kent or Sussex, the wind eile that day 
at north. They were observed at the same time at 
Farnham and all along the vale at Alton.” 

Fig, 3355 shows the E1iosoma mali: a, b, the insects 
magnified ; ¢, an infected apple-branch. 

Among other suctorial insects are the Bugs, of 
which one species, the Cimex lectularius, which 18 
wingless, 1s one of the nuisances of the bed-room. 
Linneus supposes it to have been originally im- 
ported from America. The Plant-bugs are all fur- 
nished with wings and membranous wing-cases. 
Fig. 3356 shows the haustellum of the Cimex ni- 
gricornis. 0, a view of the under side of the head, 
exlubiting the sucker in its sheath, direrted back- 
wards. The sheath is composed of four pieces, 
which Savigny regards as an under lip much enlarged, 
The edges bend downwards and form a canal for 
recelving four bristles which he supposes to corre-~ 
spond with the two mandibles, and two lower jaws. 
a, shows the shee‘ hed upper hp, and the four bris- 
tles placed tugether, and ne out of their sheath ; 
c, the four bustles viewed separated from each other. 

Fig. 3357 .epresents the sucker, magnified, of a’ 
water-bug (Nepa neptunia): a, the sucker in its 
sheath; 0%, the several parts developed so as to 
exhibit them separately ; ¢, the sucker unsheathed. 

Fig, 3408, the sucker of the Flea (Pulex irritans). 
The sucker of the flea is complex, and adapted for 
drawing blood. Qn each side of a slender bristle- 
like tongue is placed a sharp razor, the blade work- 

“ing on a sort of handle. The sheath to these 
weapons represents the mandibles, the blades being 
the maxillee ; two long palpi are present, and there 
ure a pair of triangular plates, perhaps labia) palpi. 
a, the parts forming the sucker magnified; b, the 
same, under side; ¢, upper side. 

Annoying asthe flea may be, it is harmless, com- 
ia to an allied species, the Chigoe of the West 

ndies, Pulex penetrans, Fig. 3309. This minute flea 
enetrates the skin, and almost without being felt 
insinuates itself penerally under the nails of the toes 


| or beneath the shin and flesh ; there it enlarges to 


the size of a pea, causing a most disagreeble itch- 
ing. In process of time, a smal] pustule appears, 
filled with multitudes of its eges; and from this, 
when it breaks, are dispersed thousands of young, 
which 1n course of time create ulcerations, resulting 
in most calamitous, and sometimes even fatal, con- 
sequences, It is usual, when the presence of s 
chigoe 18 suspected by the attendant itching anda 
redness, to have the parasite extracted. This 1s 
done by means of a shaip-pointed needle and very 
cautiously, so as to enlarge the wound, and at the 
same time prevent the chigoe from being crushed 
in it. Walton states that a Capuchin friar, in order 
to study the history of the chigoe, pe: mitted a colony 
to establish themselves in his feet; but before he 
could accomplish his object, his toot mortified and 
had to be amputated, 

Among other suctorial insects we may mention 
the fly, the Tabanus, the Gnat, the Mosquito, and 
other Culicids, 
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Jn the common house-fly the mouth is elongated 
into a flexible proboscis, terminating in. fleshy 
sucking lips, and this proboscis when: not.in use is 
‘elded under the head; in Tabanus, the Horse-fly, 
the proboucis. is formidably armed with knives or 
lancets for making an incision into the skin; they 
are five in number, the upper pair representing the 
mandibles, the lower the maxille, and the middle 
one the tongue. Their sheath represents the Jabium. 

The keen and long sucker of the gnat is repre- 
sented at Fig. 3360:°a, the sucker in its sheath; 4, 
half of the sheath removed to show the piercing 
instrument; c, the whole separated to show the dis- 
tinet parts ; d, the serrated point of one of the cut- 
ting blades. The sheath is flexible and of use in 
supporting the cutting instruments while they pierce 
the skin. At Fig. 3361 is displayed the manner in 
which the gnat applies its instruments to the skin: 
they exemplify the use of the sheath, the extremity 
of which is introduced into the wound, which is of 
considerable depth, and, in consequence of some 
poisonous ¢ecretion instilled into it, produces pain, 
inflammation, and swelling, In many countries 
gnats and mosquitoes are serious pees they make 
their attacks not in armies of thousands, but in 
clouds of countless myriads, and the destruction of 

whole hosts only makes room for the sanguinary as- 
saults of others. No dress can prevent their attack ; 
Humboldt assures us that “between the Jittle har- 
bour of Higuerote and the mouth of the Rio Unare, 
the wretched inhabitants are accustomed to stretch 
themselves on the ground and pass the night buried 
in the sand three or four inches deep, exposing only 
the head, which they cover with a handkerchief.” 

Fig. 3362 representa the male gnat; a, the fe- 
male gnat (culex pipiens) magnified. 

Fig. 3363 shows the sucker of a distinct species, 
the Cleg (Haematopota pulvialis). a, the insect of 
the natural size; 6, part of the head magnified ; 
ec, the same still more magnified, showing the eye 
with its facets, the short antennew, and the sucker 
unsheathed ; d, the lancets of the sucker separated 
to show their form. 

By way of concluding our observations on the 
mouths of insects, we refer to the subjoined illus- 
trations. 

Fig. 3364 represents the head of the humble-bee, 
beetle, and hive-bee—a a, the mandibles; 6 4, the 
maxille; ce, the maxillary palpi; dd, the labium ; 
26, labial palpi; fi the tongue; g, the articulation 
of the head to the thorax. 

Fig. 3365 shows the so-called proboscis of the 
bee, compared with the true proboscis of the butter- 
fly. A, the proboscis of the bee; a, the tongue for 
licking up honey; B, the head of the buttertly ; a, 
the compound eye ; 4, the proboscis partly untolded ; 
eand d,a portion of the tubular proboscis highly 
magnified. 

We may now say a few words respecting the thorax 
of insects, with which the limbs and wings are con- 
nected. The thorax consists of three segments 
consolidated together, respectively named Prothorax, 
Mesothorax, and Metathorax; these terms indeed 
rather apply to the upper than the under surface, 
for the under part of the prothorax is called pro- 
sternum; of the mesothorax, mesosternum ; and of 
the metathorax, metasternum ; but this seems to be 
carrying nomenclature too far. The prothorax 
carries the first pair of legs; the mesothorax the 
second pair, and the first pair of wings, or in their 
stead =the wing-cases (elytra); the metathorax 
supports the third pair of legs, and the second pair 
of wings. 

The number of segments in the abdomen is nine, 
Fig. 3366 represents the larva of an insect, showing 
the three segments of the thorax, and the nine seg- 
ments of the abdomen— a, the thorax; b, the abdo- 
men. Fig. 3367 displays the parts of the thorax of 
a water-beetle, Dyticus marginalis: A, the under 
wide of the prothorax; B, the upper side of the 
mesothorax, called also mesonotum; a, the scutel- 
lum; 6 4, the basal portions of the elytra: C, 
posterior view of the same; c, one of the middle 
pair oflega: 1, under side of the metathorax. 

Fig. 3368 represents the upper surface of the 
thorax of the hornet. 1, prothorax ; 2, mesothorax ; 
3, metathorax; 1, a, scutellum ; 2, a, scutum; 2, 3, 
equamula ;-2,¢, scutellum ; 3, a, presscutum; 3, d, 
soutellum ; 3, c, postscutellum. 

Fig. 3360, the side view of the thorax of the 
hornet, The figures and letters refer to the same 
parts as in the preceding, to which may be added 
4, 4, prescutum and scutum; 3}, ¢, situation of 
anterior pair of legs; 2, d, sternum ; 2, ¢, situation of 
middle -pair of legn; 2, f, situation of anterior pair 
of wings; 3, d, metasternym ; 3, e, situation of pos- 
terior pair of wings; 3, /. insertion of posterior pair 
of legs ; 4,,¢emmencement of abdomen. | 

With reapect to the limbs of in-ects, it may be 


remarked that, asin Mammalia, they are construgied - 
for very various yses, as running, leaping, bureau, | 
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Referring to Fig. 3870, we may observe that th 
are divided into five prinvipal parts :—-The 
hip, A and ©, a, which is the firat join 
next to the body. The trochanter, 
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claws, A, g, called unguiculi, The apex of the 
tibia is often furnished with two spines called cal- 
carea, A and B, f. To this we may add that A 
represents a limb formed for running: B, a paddile- 
shaped limb for swimming: C, a limb suited for 
burrowing: D, a limb endowed with the power 
of leaping, the thigh being voluminous and mus- 
cular. , 

In some insects, as the Crane-fly, or Long-legs 
(Tipula oleracea), the limbs are extremely Jong, 
slender, and oscillating, enabling the animal to 
walk amidat the grass elevated as if on stilts; indeed 
insects thus borne up and kept free from the dew, 
may be called grass-waders. Many of the plant- 
bugs have extremely Jong limbs on which they 
stalk along in a series of jerking movements. Fig. 
3371 shows two insects of this tribe—a, Ploiaria 
vagabunda, and 6b, Neides elegans. 

No one can have failed to observe how flies and 
other dipterous insects walk up the glass of a win- 
dow, or traverse the ceiling of a room. If we 
examine the feet of a fly we shall find them fur- 
nished under the last tarsal joint with two palmated 
dises, which act as suckers, being each closely 
adpressed to the surface. Besides these suckers 
they have also hooks which enable them to cling 
where rugosities afford the facility. In this appa- 
ratus we are reminded of the Gecko lizard. ‘The 
suckers of the fly are concave underneath, and when 
in action, are separated from each other and ex- 
yanded like the terminal sucker of a leech, -the air 

eing sufficiently expelled beneath, so as to induce 
a degree of atmospheric peer sufficient to keep 
the insect from falling. The suckers are margined 
with minute serrations and covered with exquisitely 
minute down. 

Fig. 3372 represents the foot of the common 
Bluebottie-fly magnified six thousand four hundred 
times. A, a view of the under surface of the 
suckers, seen expanded when the insect is walking 
against gravity; B, a lateral view. 

The Fever-fly, Bibio (Tipula) febrilis, has three of 
these suckers. See Fig. 3373—A, the under sur- 
face; B, a lateral view. 

Suckers, however, are not confined to the limbs 
of climbing insects. We find them in the first and 
middle pair of limbs of the males of the Dyticus 
marginalis, or water-beetle. In the anterior legs the 
three last joints of the tarsus are so dilated as to 
form a broad circular palette covered on its under 
surface with numerous suckers, of which one ex- 
ceeds the rest in magnitude. The middle pair of 
limbs have the farsi furnished with a number of 
small suckers, forming together an elongated cluster. 
The male of this beetle may be known at a ylance 
by the smooth elytra; in the female they are fur- 
rowed, 

In the Blatta, Phasma, and Mantfis, the limbs are 
provided with foot-cushions variously arranged, 
which appear to act as suckers. In the genera 
Locusta and Acridium, De Geer found a true claw- 
sucker, as well as tarsal cushions, but the crickets 
(Gryllus) have neither suckers nor cushions. 

he hind limbs of the Dyticus are, as we have 
seen, adapted as swimming paddles, by means of 
which the beetle ploughs its way through the water 
with great vigour. The form is oval and depressed, 
and its horny integuments are dubricated by some 
subtle oleaginous fluid which effectually repels the 
water. The coxt# or haunches are not free, but 
fixed immovably, and are greatly developed for 
containing the voluminous muscles required to work 
the paddles. Their fixedness adds to the precision 
and vigour of the movements of these limbs, which 
are parallel to the axis of the body. The Water- 
boatman, Notonecta glauca, the rapid Whirwig 
(Gyrinus natator), the Water bug (Gerris lacustris), 
the Water-measurer (Hydrometra stagnorum), are 
familiar examples of aquatic insects. 

Among insects formed for Jeaping we may in- 
stance that little disturber of repose, the flea (Pulex 
irritans), the grasshopper, the tree-hopper (cicada, 
the cricket, &c. Aristophanes, by way of ridiculing 
Socrates (Nubes), represents him as having mea- 


sured the leap of a flea. Since the days of Socrates: 


ey philosophers have brought themselves within 
ash of the satiric Greek poet, and have mea- 
sured the leap both of this and other insects. The 


flea will propel itself to a distance measuring two. 


hundred times the length of its own body; afid a 


locust will do the same, but the latter vibrates ite. 
wings by way of aiding itself, The leap of a horse, 
at the same comparative ratio aa that of the i 
be nearly fifteen thousand fect. Fig. 9374 reépre-' 


flea, which is effected by one muscular effo 
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propéls itself to a great dietance.. 





m We way here glanon ‘at the widgy. af Saxe’ 

‘We may here glance at the wings. of insects: 'g . 
subject "eg which we must again civert'’ } ene 

come to notice the transformations of these Gréatires 
and the mode in which they become developed'ints 
maturity. These organs are two or four in number. 
of a membranous and often extremely. délicate 
texture, variously marked by nervures, which ‘Jurine 
has demonstrated to be air-tubes continued: fiom 
the body. Delicate as are the wings, they are eom-. 
posed of a double membranous tissue, : between 
which the nervures ramily, often so minutely (in 
the Dragon-fly for instance) as to represent ex. 


quisite lacework. They vary greatly in relative 


extent and outline, and also in their position when at 
rest: sometimes they are elevated; sometimes they 
cross each other, and sometimes are extended} in 
many tribes they are folded up, somewhat like ‘the 
wings of a bat, and hidden under wing-cases, or 
elytra, of more or less rigid consistence. This 
latter mode prevails throughout the coleoptera ; 
which, instead of having anterior wings, have 
these opaque portions under which the true 
wings are folded when at rest. During flight 
the elytra are extended, and give increase of 
surface, without additional weight to the “shard. 
borne beetle.” In none of the coleoptera are 
these elytra wanting, though in some species 
the wings themselves are undeveloped. In man 
insects, as butterflies and moths, the nervures 
and tissues of the wings are hidden by minute 
scales and plumes, which beneath a microscope 
present very beautiful objects. These scalés, which 
to the naked eye appear like fine dust, are variousl 
arranged, but mostly in an imbricated manner, with 
more or less regularity. They are inserted into the 
membrane by a short footstalk or root but their 
attachment is comparatively slight, whence they are 
brushed off by a touch, Not only are they often 
richly coloured, but they are marked with astriz, 
and often crossed by finer lines, and these strie, 
by the reflection of the light at different angles, 
produce varying tints of brilliant or metallic etful- 
gence. Some idea of the almost endless variety of 
form and markings which the scales of moths and 
butterflies assume may be conceived when we state 
that Lyonnet nearly fills six quarto plates ‘with 
crowded delineations of those ot one species, viz., 
the Bombyx Cossus. ‘The number of those scales 
on the wings of a large butterfly almost defy 
calculation. Leeuwenhoek counted upwards of 
four hundred thousand on the wings of a silk moth, 
and it is estimated that in one square inch of a 
butterfly’s wing the number of scales will amount 
to one hundred thousand seven hundred and forty. 
When these scales are rubbed off the wings will 
be found to consist of an elastic transparent mem- 
brane, exhibiting beneath a microscope indented 
lines, according to the arrangement of the scales. 
In the scales of the wings of butterflies with iri- 
descent colours, we are forcibly reminded 8f the scaly 
feathers of the humming-bird. (Vol. 1. p. 379, note.) 
We must not omit here to state that dipterous 
or two winged insects, as the fly, the tipuia, &c., 
have below the wings on each side a slender pe- 
duncle terminated bye bulb or club;"these are 
termed halteres, balancers, or poisers; and they 
vary in length in different species; and from ex- 
periments that have been often repeated it appears 
that they steady the body during flight. Above 
these balancers is a little scale of winglet (alula), 
formed of two portions joined together at one of the 
edges, and not unlike the two valves of a shell. 
The use of these winglets is not very clear; Scheler 
found that if removed from a fly, the power of 
buzzing ceased, and moreover that the faculty of 
fight was destroyed, as much so as by the removal 


_ of the balancers; these latter he conjectures to be 


filled with air, and toserve as a sort of reservoir. 
In some dipterous insects, the balancers are 
situated at the anterior part of the thorax. Latreille 
terms them “ prébalanciers.” Oe cette gl 
Referring to our pictoria) specimens, Fig. 3376 
represents a Jarge beetle, with the elytra spread in 
flight and the membranous wings displayed at full 
stretch. Fig. 3377 represents the wings of ‘several 
insects—a, the wing of a beetle; 5, the wing of an 
earwig; c, the wing of the saw-fly; d, the wing of 
a crane fly; e, the wing of a common fy}:f; thy 
wing of a midge (Psychoda,.), 
Fig. 3378 represents a dipterous insect, Volucella 
plumata, in which ‘the winglets ar¢e very, disti tly 
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and 3383 show the feathered and 
ar of the wings of moths, among 
these insects the plume-mothe ‘Alucitide) are ex- 
ceptions as if reapects the structure ef the wings, 
thasé, matead of consisting each of one single piece, 
aré Qomposed of numerous distinct shafts, fringed 
with most delicate barbs or cilia like a downy 
jeather. The holes thar moth (Pterophorus pen- 
tadactylus, Leach, Alucita pentadactyla) 18 by no 
megns uncommon, during the summer, along hedge- 
rows, slowly winnowing its way, like a flake of 
snqawy down 

. 3384 represents—a, the twenty-plume moth 
(Alucita hexadactyla), of the natural size, 3, the 
same magnified: c, the white-plume moth 

When we consider the ease and velocity with 
which insects fly, the extreme rapidity of the vibra- 
tions of their wings, at Jeast in many species, which 
the eye cannot follow, and the length of time they 
are capable of continuing on the wing, we may 
readily conclude that the muscles destrned for 
nioving these organs must possess extraordinary 
vigour and power of enduiance M_ Chabner 
deseribes two sets of muscles in the dipteia, appro- 
priated to the wings, a dorsal series placed Jength- 
wise In the thorax for lowering the wings, and the 
sterno-dorsal, passing obliquely acioas the former , 
these raise the wings In the diagon-flies thee 
ts another set of muscles, called pectoral, placed 
lengthwise, and inserted immediately into the 
wings, 

Figs 3385 and 3386 show the muscles of flight in 
a dipterous insect (Sy:phus inanis) «a, pat of the 
abdomen, 0b, the costo doisal muscles, c, and d, 
the sterno-dorsal muscles, ¢, part of the head 

We may now pass on to a consideration of the 
circulation and respiration of insects. 

Insects breathe through a seies of pores disposed 
in regular succession along the sides of the chest 
and body. These orifices are termed spiracles or 
stigmata, In many instances they may be secn 
with the naked eye, and though in some spevies 
they are always open and circular, in others they 
are capable of being closcd and opened alternately 
In numerous insects they are deltended by a pencil 
of hairs, in oider to prevent the intrusion of dust or 
foreign particles These spnacles generally lead 
to two main internal branches running longitudi- 
nally, and termed trachew, whence multitudes of 
tubes are given off dividing almost ad infinitum and 
penetrating every part ‘These tubes generally ap 
pear to be simple, but sometimes assume a beaded 
appearance, and sometimes numbers of them are 
dilated at certain intervals into saccull or reservolis, 
partly, perhaps, for the preservalion of au, and 
partly, perhaps, as in the saccull of birds, to lighten 
the specific gravity of the body during flight These 
tubes, however, are not contined to the body, they 
are continued into the wings, constituting, as already 
stated, the nervures , and in such insects as fold up 
the wings, most naturalists, we believe, consider 
that it 18 by forcing the an into these tubes that the 
expansion of the wings for flight 18 effected = Thus, 
then, insects may be said to be permeated by air, 
and to thia encumstance their vigour and energy 
are greatly owing, for every pait of their organiza- 
tion, thew muscles, and the nutitive fluids, are 
under the constant operation of oxygen The mul- 
titude of these air-vessels 1s not less surprising than 
their structure As far as observation has hitherto 
gone, the trachem at least are found to constat not 
of a mmple membranous tissue forming a cylinder, 
hut of two exquisitely fine membianes, between 
which a spiral thiead is interposed so as to form by 
its close gyrations a cylinder like the worm spring ol 
wire used in bell-hanging The object of this won- 
derful contrivance is to give firmness to the tubes 
without interfering with then flexibility, and to pre- 
vent their collapse, without their being rigid or 
coriaceous. The external signs of respiration are 
not always to be perceived in insects, in some, 
however, as the bee, the great dragon-fly, and the 
large green grasshopper, it 18 indicated by the al- 
ternate expansion and contraction of the abdomen, 
which M. Chabner has descnbed in detail. In the 
fresshopper M. Vauquelin found the inspirations to 

e fifty five times in a minute According to De 
Geer, Lyonnet, Bonnet, and other observers, the 
lining membrane of these reapiratory tubes (and 

eo of the alimentary canal) is cast off by cater- 

Ulays at the epoch in which they change their skins. 

@ Geer states that he has seen white fi+ves pro- 

g from the spiracles of a butterfly, attached 
to the newly rejected pupa-case ,. and he conjectures 
“hat these flores are really the delicate lining mem- 
orane of the. pespiratory tubes, which are mounted 
ive the aning of the stomach of a lobster or cater- 


ye in his description of the Rhinoceros 
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Oryctes nasicornis) enters at length into this 
wondertul exuviation. At Fig 3387 are displayed 
the exuvie and pulmonary vesse!s of the larva ot 
the rhinoceros Beetle. A, a magnitrn? view of a 
pulmonary branch and vesicle’ a, a, pumonary 

ranch composed of a membranous sheath and car- 
tilaginous rings: B, the larva; ¢, c, nine reddish 
spiacies or stigmata: C, the cast slough ol the catei- 
i lar, showing at d, d, the jining of the respiratory 
ubes 

With the function of respiration the circulation 
of the blood 18 intimately connected In most an 
mals we discover a more or less perfect system of 
bloodvesaels, namely, arteries and veins, but 1 in- 
sects a complete vasculat system cannot be detected , 
not indeed that bloodvessels are wanting, for a dor 
sal vessel extending down the back 1s very appa- 
rent, exhibiting a series of pulsations towards the 
head, and in transparent caterpillars this vessel with 
Its pulsatory movements may be seen with the 
naked eye 

We may here observe that the chyle, or nutitive 
portion of the digested food, appears to percolate 
through the walls of the alimentary canal, filling up 
every space internally, bathing the fine air tubes, 
and thus subjected to the action of oxygen becom- 
ing altered in character and analogons to the blood 
of other animals Such at least is the general 
theory 

Now to revert to the doisal vessel According 
to Lyonnet this vessel contains a fluid, at first ap- 
pearing colour)css, but which when collected in drops 
1s found to be of a yellow tint more or lessdeep A 
powerful microscope shows it to be filled with glo 
bules of inconceivable minuteness = When this 
fluid 13 mixed with water, the globules lose thcu 
transparency and coagulate mn small clammy mass, 
which after evaporation become naid and. bitte 
hke gum =sThe nature then of this fluid and the 
1egular pulsation of this vessel, favour the idea ot 
the latter being a kind of heart) Swammerdam in 
deed asserts that he has scen tubes issuing from this 
dorsal vessel, which he has succeeded in filling with 
a coloured fluid , but Cuvier and most writers have 
stated that it 1s not only closed at each end, but that 
there are no tubes leading to it or issuing om it, as 
is proved by the most elaborate researches — Lyon- 
nct, who traced the nerves and the ramifications of 
the rcspuatory tubes of inexpressible minuteness, 
could not detect, after the most painful investiga- 
tions, cither veins o1 arterics , but the vesse] appeared 
to him to be open at the antesor end 

Marcel de Scrres states that the vessel can be re- 
moved without causing the immediate death of the 
insect , and some physiologisis have been mchined 
to regaid it asa seciclory organ, but of what hind 
It was impossible to conjecture We do not think 
this theory very tenable 

According to Mechel, at 18 fiunished with Jongitu- 
dinal muscula: fbies , but Strauss Durkheim found 
it, in the Chaffes at Icast, to consist of an outer mem- 
brane, and an inner lining of cucular muscular 
tines Strauss Durkheim's description of thi» dorsal 
Vessel 15 very cunous, and sc cms In boMe Measure to 
reconcile the conflicting vi ws which have arisen 
from the observations of other micioscopic anato- 
mists This vessel, he states, 1s divided in the chaffar 
into eight compaitments by a scies of semi luna 
valves, so Constiucted as to allow of the advance of 
the fluid from the contiaction of the vessel from the 
tail upwards fiom the head, but not of its 1efrograd- 


!ing At the anterio: part of the vessel the fluid 


issues through @ perforation into the general civity 
of the body, and meanders in sticams between the 
various tissues, but as at each contraction or sys- 
tole the vessel exhausts itself, there must be some 
means for keeping up acontinual supply — It appears 
that each chamber has a valvula: orsfice on each 
sid¢ communicating with the cavity of the body, 
and the valves are so ordered ag to permit the influx 
of blood, but not the efflux, hence, as the vessc! 
dilates after each contraction a quantity of blood 
ls sucked in, which, as it cannot return by the same 
openings, must go forwards, from the structure of 
the internal semi-lunar valves, and 1s thus kept in 
perpetual circulation Hence, therefore, though ex 
cluaive of this long dorsal vessel there 18 no vascular 
system, regula: currents of the fluid, bathing the 
viscera, the muscles, the au tubes, and other organs, 
are maintained Both the contiaction and the dilata- 
tion of this kind of heait begin from the postenor 
chamber, and so upwards in rotation The number of 
contractions vanes, they have been counted from 
twenty toa hundied pe: minute ‘Lhe extent and 
divisions of thys vessel differ in different insects 
Such 1s an outline of the account given by Strauss 
Durkheim. 

More recently Profeasor Carus has published his 
observations on the circulation, as investigated by 
himself in certain very transparent insects, and in 
addition to the meandering streams evidently not 
confined by vessels, he considers that there ts also 
a vascular circulation; that besides the maim cur- 
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rent discharged from theanterior orrfice of the heart, 
“another portion of the bipod uw conveyed by two 
lateral trunks, which down each side of the 
body in & se:pentine course, and convey it into the 
lower extremity of the dorsal veseel from which they 
are continuous” Dr. Roget, in hw * Bridgewater 
Treatise,’ figures this kind of circulation in the 
sembla viridis, fiom a delineation by Carus in the 
‘Acta Acad Cus Leop Carol. Nat. Cur,’ vol. xv,, 
pt Il,p 9 It appears that these lateral veanels 
give off others, which in the form of loops supply 
the antenna, the tal, the limbs, and wings, and 
retuin the blood to the Jatcral vessels, and these 
azain meige into the dorsal heart A similar cir- 
culation is asseiled to exist in the EKphcmera mar 
ginata, figuied and described in Di Going and 
Mr Pitchard’s * Microscopic Wustiations, and fully 
detailed and ilustiated by Mi Bower bank, with an 
engiaving on a laige scale, in the * kntomological 
Magazine,’ 1 239, pl 2 

With the respnation of msects 1s doubtless con. 
nected many of the noises or sounds which they 
ulter during flight, and while at rest, and itis pio- 
bable that they have the power of dnecting currents 
of au to any special organ Messrs, Kuby and 
Spence consider that the vocal spiracles of the Hy- 
menoptera and Diptera are those behind the wings , 
we have indecd frequently held a fly, securing its, 
wings and watched, as it buzzed, the rapid tiemu- 
Jous vibrations of the alulw, but when tne wings 
have been 1¢moved the cry was short and acute, 
and it appeard to us that the full-toned buzg was 
produced by the air diiven against the edge of the 
wings, In which, secured as they might be, there 
was always a sensible tiemor, that of the alule 
bemg maw decided ‘The wasp-fly (( hrysotoxtm 
fasciolatum), Fig $388 18 apnble of buzzing when 
at rest 

‘The males of the ctckets, grasshoppers, and 
locusts (Oithoptcra) produce their cry or chirp by 
applying the hmd shank to the tlhgh, and rubbing 
It smartly against the wing cases, but they have a 
sort of drum or sounding-board “ on each side of the 
fist segment of the abdomen, immediately above 
the ongin of the hind thighs, it 1s in the form of a 
Jaig¢ opening or pit, somewhat ova) in outline, and 
pely Closed by an urcgular flat plate on lid of a 
laid substance, but covered by a flexible winkled 
membiane ‘The opening lett by the lid as in the 
form of a half moon, and at the bottom of the cavity 
is a white membiane shining Ike a muior and 
tensely stretched On euch side of the opening 
towaids the head there 1s a small oval onfice, into 
Which the point of a pin may gasily pass, and when 
the membiane 1s removed a Jaige cavity 18 brought 
into view ' The whole of this apparatus, rays De 
(xver, seems to contibute much to produce and 
increase the sound caused by the insects 

his 3389 s¢epresents this apparatus A, the first 
ring of the abdomen magnitid, a, a deep cavit 
partially covered by the plate é B, the cavity wit 
the parts as t ey appear when the plate d 15 re- 
inoved , c, the white membrane stretc hed acioss the 
cavity, d, the oval onfice 

The held cucket (Acheta campestris) 1s kept in 
cages by the Spanish peasanty, who delight in its 
guetulous chuping Our reader will remember the 
quaitel between two boys 1specting a cage full of 
Guchcts which gave Don Quixote so much annoy- 
ance, but which was ended by the squie making a 
purchase of the chuping biood for four faithingse 

From time immemoiial have the tiee-hoppers, 
Cicadw# Deen celebrated tor their music — 





* Tt cantu querule rumy ent arbusta cicadas '—V IROIL 


The musical instrument of this species (order Ho- 
moptcra), the cern¥ of the Gieeks, has been de- 
giuibed by Reaumur It 1s present only in the 
male, and consists of two pais of Jarge plates, fixed 
{fo the trunk between the abdomen and hind lege 
When this extcuor membrane 18 raised, a cavity 18 
exposed, part of which seems to extend into the 
abdomen, and pat to be covercd with a@ second 
membrane, much more delicate than the exteior 
one, tensely stictched and u.descent, in the middle 
there is a horny plate placed hosizontally along the 
bottom All this, however, forms but a secondary 
portion of the instrument, for the sound 18 in the 
fist instance produced by a bundle of muscular 
stings, which are attached at one extremity to 
another membiane in the interior, obviously the 
true dium, for when Reaumur pulled these stings 
and let them go, the sound was produced for some 
time, even atter the death of the insect These 
muscles, he states, are so attached to the under 
concave surface of the drum, that when they pul af 
downwards and let st jerk quickly back again, a 
vibiation 18 produced, and the sound issues through 
an opening like that of the Jarynx of quadiupeds, 
or the sound-hole of a violin 

Fig. 3390 auplays the under side of a cicada witk 
the external plates visible. eee 
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Fig. 439. 
muscular strings; ¢¢, the inner drums. 

The Fulgora laternaria of Guiana, an altied form, 
makes a neise at mght 20 loud and disagreeable as 
not unfrequentiy to prevent repose, 

Among British insects which utter, singular noises, 
may be noticed that fine species of moth, the death’s 
head hawk-toth (Acheronta atropos), of which we 
herve @ pictorial riven at Fig. 3302. 

The cry uttered 1s @ sort of squeak, Jike that of 
@ mouse, lond, distinct, and piteous, From this cry 
and the #1 gular makings of the thorax, it has 
been an object of popular superstition both im ou 
own country and the Continent. The mode tn which 
te cry is produced has puzzled numerous investi- 
ators, ane various and even contiadictory expla- 
nations have been given, as the result of experiment 
and observation, Réaumur concluded the noise to 
he produced by the triction of the palpi against the 
proboscis, and found, he says, that when he uncoiled 
the apiral proboscw with a pin, the nowe ceased, 
but was renewed when suffered to curl up again 
He found also that by preventing the palpi from 
touching the proboscis, he could stop the sound, 
These experiments aie represented at Fig. 3393, a, 
the proboscis secured; 4, the palp: secured. On 
the contrary, we leain that afte: the extirpation of 
these parts, as tried by M. de Johet, the noise con- 
tinued to be produced, accompanied by a shivering 
af the wings, under which, at their base, the expe- 
rimenter found two scales, and these being cut 
away the insect became mute, and he attributes the 
ery to the action of the air forced out of spiracles 
against these scales. “Wo Loirey again says that the 
sound aises from air escaping rapidly through 
peculiar cavities on the sides of the abdomen, fu- 
nished with a fine tuft of hau aad communicating 
with the spuacles MM, Passer, Duponchel, 
and Duméril, attrubute it to the impulsion of an 
into a cavity of the head, furmshed with muscles 
and a sort of tympanic membiane. According to 

er. Raddon this moth 18 able fo produce the sound 
hefore quitting the pupa-case. That if 1s con 
nected with the resprato y organs, we think there 
18 ttle doubt, but the peculiar mechanism by which 
it 18 caused seems to be as yet unasceitained We 
say nothing here of the noiwes which insects make, 
by means utterly unconnected with theu respnatory 
system, us the tick of the anobium or death-watch, 
pioduced by the insect rapping with its head against 
woodwork, into which it bores, or of the timber- 
louse (Atropos pulsatorius) 

We shall here say but hittle of the nervous and 
muscular system of msects. Wath respect fo the 
former we need not repeat that it 18 ganglionic, but 
we aan state that during the progress of the insect 
from the la:va fo maturity it undergoes certain 
alterations. In the larva the gangha are numerous 
and emall, and too feeble to animate poweitul 
umbs or receive lively impressions. As the growth 
of the Jarva brings it towaids the pupa stage, the 
nervous centres begin to concentiate themselves, 
several of the ganglia coalescing, and the nervous 
chords connecting them becommmg flexuous. In the 
pupa this modification 1s very palpable, and at the 
same time the wings and limbs with then muscles 
begin to develope, this concentiation goes on till 
the insect 1s about to emerge in a perfect state, but 
varies in ratio accoiding to the ogame elevation of 
the insect in its class. Fig. 3394 shows the nervous 
system in the perfect chaffer-beetle, and ina cuter- 
pillar or larva. 

With regard to the mueeles of insects, we may 
conceive that they ale well developed and endowed 
with great vigour when we teflect onthe suprising 
leaps some species are capable of making, and of 
the untiring flight or eee movements ot others, 
It has been calculated that the chatter-beetle 1s 
Popetiooaly uix times stronger than a horse, 

he number of the muscles in these creatures 1s 
astounding. Lyonnet counted in the head of the 
caterpillar of the goat-moth two hundied and 
twenty-eight; in the body, one thousand six hun- 
dred and forty-seven; and around the aliunentary 
canal, two thousand one hundred and eighty-six ; 
deducting twenty as common to the head and body, 
the total number 18 four thousand and sixty-one, 
Of the arrangement of these muscles some idea may 
be formed by referring to Fig. 3395, a magnified 
view of the principal doraal muscles of the cater- 
pillar in question (irom Lyonnet). 

Fig. 3386 represents the same species of cater- 
pillar escaping trom under a loaded giass. 

We may now proceed to glance at the digestive 
nef peek of insects, premising that they possesa both 
aalivary ard biha:y organs, and that saliva and bile 
are abundant, As in other animals, we naturally 
anticipate modifigations of the nutntive appara- 
tus according tothe nature of the food; and that 
mm the voracious gaterpillar which devours the leg, 
there must occur @ great change, in order to fit it 
for a new existence, when it flits a winged butter. 
fly, apping the nectar of flowers. 
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In mandibulate insects, as the beetle, the gullet 
leads to a crop enjering a muscular resem 
bling that of a fowl, lined with a strong menibrane 
and sometimes studded with horny plates, of even 
ourved teeth for giinding and tearing. To the giz- 
zard succeeds a true stomach, at the pylonie end of 
which the biliary vessels, usually four, six, or eight 
in number, enter. To the stomach succeed the 
small imtestines of varying length, and sometimes 
not to be distinguished from the large intestines. 

In the haustellate insects, as the butterfly, and 
alyo in the bee, there 1s no gizzard, but a honey- 
crop in the bee it 1 a simple distention of the 
qsophagus, but in the butterfly, rt 1s a sac with a 
narrow neck, ‘The salivary and bihary vessels are 
long slender tubes convoluted together There are 
no absorbents o1 lacteals on the nner surface of the 
alimentary canal, as in ngher animals; but the 
nututive juice appears to transude thiough the 
coats of the intestine into the cavity of the body, 
where it becomes mixed with the blood. 

Fig. 3397 shows the alimentary canal of the 
Cicindela campestris, & Garnivorous beetle: a, 
cesophagus, b, cop; c, gizzard, d, stomach; e, ¢, 
bihary vessels : ir intestine. [his 18 very simple, 
but we find it still more so in the ) a eating cater- 
pillars of the moths and butterflies, which in the 
course of a month devour about 60,000 times their 
own weight of aliment, and in which the stomach 1s 
of enormous volume. Figs 3398 and 3399 represent 
respectively the upper and under suriace of the 
divestive organs of the viscera of the goat-moth: A, 
B, C, the cesophagus and its appendages , D, E, the 
stomach, embraced by a pair of spiral muscles 
which act upon it; it merges into a simple large 
intestinal tube, F, G, H, receiving at G the biliary 
vessels, I, I, the convolutions of which surround tt. 

Figs 3400 and 3401 represent respectively the 
caterpillar and the alimentary viscera of the ‘Tor- 
toise-shell Buttery (Vanessa Urtice) A, the 
caterpillar magnified, a, &, the al:mentary viscera ; 
a the gullet; 5, 6, respratory tubes; c, ligament of 
the stomach; d, d, annulations of the same, e, e, 
cous of biliary vessels, 7, their entrance ; g, g, 4, 2, 
thet folds, 2, 2, intestine. 

Fig 3402 represents the changes that take place 
during the progiess of the caterpillar to the butterfly, 
In 118 digestive apparatus, A, Caterpillar; @, ceso- 
phagus, 0, stomach, c,d, mtestinal canal. A, pupa 
two days old, parts lettered the same 3B, Pupa 
eight days old; a, dilatation ot vssophagus, foim- 
ing the honey crop. D, Pupa immediately betore 
its transformation. E, Butterfly, a, honey crop 
fully developed 

Let us now pass to subjects more interesting 
generally than the points of structure just noticed, 
viz., to the senses of insects and them respective 
olgans, 

Sigur.—If one part more than another in the 
structure of msects 1s calculated to excite our aston- 
ishment, it will be the structure of the organs of 
vimon, 19 which a woild of wonders 18 included. 
We may premise by observing thatin the Crustacea 
the eyes are modelled upon the same general plan 
as those ot insects, and that we purposely deleired 
saying any thing respecting them till the present 
opportunity, as our pictorial ilustrations rele: to 
the eyes of the latter class 

The eyes of insects are not moveable in a socket 
or orbit, as those of quadiupeds and birds , they are 
either simple or compound, and in most insects 
both are present. The simple eyes aie termed 
stemmata, and are usually three in number, placed 
so as to form three points of a tangle on the 
top of the head or the space behind the inser- 
tion of the antenng. Olten, however, these simple 
eyes are not isolated , in this case they are numer. 
ous, and collected ito groups, the number of which 
vanes. A simple eye consists of @ convex smooth 
transparent co:nea, behind which 1s a globular Jens 
supported by a vitreous humour, upon which the 
retina ls expanded. The whole of this is enclosed 
ina layer of brown, red, or black pigment, which, 
advancing on the lens, forms a distinct 1118, with a 
cential opening or pupil, These eyes appear to be 
appropriated to upwaid vision, and bees in which 
they have been varnished, appear to lose their 
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way, 

The compound eyes are generally twoin number, 
one on each side of the head, and mostly, as in the 
common fly, the dragon-fly, and others, occupy con- 
siderable space ; in large insects their facets may be 
seen even without the atd of a mneroscope. Fig. 
3403 represents the eyes of—a, a worker bee; d, a 
male bee. The simple eyes or stemmata form three 
points ofa triangle. Ifwe take a common house-fly 
and examine its large eyes through a tolerably good 
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teen thousand, and some coleoptera hive td 
twenty-five thousand. To such gifted Naika 
fabled Argus must yield the palm. i 

Though generally insects possess only two of these 
multi-ocellated eyes, yet in some there are fons, as 
in the genus tetrops, in which the facetted eyes are 
two on each side; and it appears that the males.o¢ 
some of the Ephemeiw have, besides the ordina 
simple and compound eyes, a pair of additional sam- 
‘spa eyes, on the top of a coluthnar projection, 

ig. 3404 represents, a, the Tetrops presusta, & British 
beetle, and b, the two eyes, or rather the dryided 
eye of one side greatly magnified. Fig. 8405 shows, 
a, the large eyes of the whirlwig (Gyrinus natator), 
placed paitly on the uppei part of the head for see- 
ing above, and extending underneath the head for 
eeemg in the water below; 4, the additional eyes 
of Ephemera, greatly magnified. Fig. 3406 shows 
the eyes of the bee mghly magmified at A; a, the 
eye in its perfect state, covered with the cornea; 
6, an eye from which the cornea and some of the 
hexagonal facets have been removed to show its 
structure; c, the three stemmata or simple eyes; , 
the ganghon ot the optic nerve. B, a poition of 
the surface of the eye deprived of its cornea: C, the 
same covered with the cornea, showing the hairs 
which spring from it. 

These organs have been diligently investigated 
by many microscopic anatomusts, as Huok, Leeuwen- 
hoek, Muller, Dugés, and Stiauss Durkheim. Ac- 
cording to the latter, the hexagonal facet or cornea of 
each ocellus is a double convex lens, and behind it 
is placed a hexaedial transparent prism analogous 
to the vitreous humour Upon the posterior part 
of this the optic nerve terminates in a minute pyn- 
form bulb, at which point a layer of pigment foims 
achoroid tunic. With respect to the optic nerves 
it may be observed that they originate trom a com- 
mon ganglion, detived itself fiom the supracesophae 
geal mass, t1om this common ganglion arise anum- 
ber of short nerves, which soon unite and form what 
Strauss Durkheim calls the common or general 
retina; and fiom this nervous expansion, multitudes 
of minute neives diverge to their respective ocelh, 
first passing through a layer of pigment, of different 
tint in different insects. Each of these minute fila- 
ments forms, as stated, at the back of its respective 
ocellus, a special retina of a pyntorm figure. 

It cannot be doubted but that there are man 
mouihcations in the structure of these organs, an 
fiom this circumstance, as well as fiom the minute- 
ness of the eyes themselves, some discrepancies may 
be expected in the descnptions given by difterent 
obsel vers 

Dugés describes the eye of the Dragon-fly as fol- 
lows.—Each ocellus consists of what he terms a 
tlansparent ‘corneule,’ convex anteilorly, concave 
postenoily, but with the concavity less than the 
convexity. Ihe opaque pigment which invests each 
ocellus forma a sort of 1s at the back ot the ‘cor- 
neule’ with a central pupil which transmits the rays 
of light to a transparent cylinder filled with a vitre- 
ous humour, and to this cylinder runs a filament 
fiom the optic ganghion direct, without any general 
retina being formed as desciibed in the Chaifer by 
Strauss Durkheim. 

Duges notices a smal] space at the back of each 
comeule, filled with aqueous humour. Fig. 3407 
will serve to render the above bief description in- 
teligible. It 1sa supposed section of the eye of the 
Dragon-fly. a, a, the corneules, behind which 1s & 
layer of black pigment, c, c; then follows a tinted 
zone e, consisting of tiansparent vitreous cylinders, to 
which pass the nerves g,through a daik pigment, each 
ne:ve radiating from the one ganglion; Fig 3408 
represents the eye ol the Stag-beetle (Lucanus Cer- 
vus), in which the cornea, a, 18 of extraordinary 
thickness, each corneule being so much elongated 
as to appear piism-like. 

Fig. 3409 shows the mode in which the rays of 
light may be supposed to impinge on the different 
coimeules or facets. Mr. Paisons, whose illustra- 
tions and details we follow, says,—“ If rays ot differ- 
ent colours given out irom the points a, 6, ¢, d, fall 
upon the eye, the cone A will be allummmated 
thioughout its whole length by the ray a’, which 
traverses this cone in the direction of tts Jong @Xis ; 
the other cones, situated in the vicinity of the line 
m, d@, will not be illuminated as far as their internal 
extremity by the rays from d, which penetrate Jess 
and less deeply into the neighbouring cones; in. pro- 
portion as they become more remote from the “ 
m,a. The nervous filament m, correaponding to 
the cone A, 18 consequently impressed with ny 
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ng nervous filament?; the ray 
t only the cone 7, and is perceived only by 
af the Slament &; and the ray a’, emitted at 
soit a, is perceived only by means of the tila- 
ent é, after having passed through the cone e. 
“The variously coloured rays given out from the 
pointe a, b,c, d, will thus produce in the interior of 
the eye @ determinate figure corresponding to the 
Tumunous object without; and the same remarke will 
necessarily apply to any number of points situated 
between a, 5, ¢, d. 
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the optic nerve the impression of the rays which at 
has indavidually received , and as all the nervous 
Alaments, at flint insulated by the pigment, are at 
Jength united together in one common or continuous 
bulb or nervous expansion, the impression received 
by each filament is united to those of all the others 
wn the bulb of the optic nerve, and so a common 
and continuous image is produced Rays coming 
from one point of a remote object will, it 1s true, 
illuminate throughout more than a single cgne, and 
then to each Juminous point without, there wall cor- 
respond in the interior of the eye, not exactly a 
single illuminated point, but rather a little circle of 
diffused or dispersed light, and in consequence an 
image of but little distinctness will be produced on 
the sentient retina, the distinctness of the image, 
of course, incieasing in proportion as the object ap- 
proaches the eye” For much more infoimation on 
this interestic topic we refei the reade: to Loudon’s 
‘Mag. of Nat Hist,’ vol iv. p 124 et seq 
Hearive.—That insects in their peiect stage 
ees the sense of hearing may be concluded from 
bias sounda which they uttel, or the noises which 
they make, evidently by way of signals to each 
other, and, indeed, experiments seem to prove that 
this sense, if not universal, 1s at least very general 
in this class of beings The question 1s, in what 
art the organs are situated. In the higher crusta- 
cea, the organs of hearing are seated at the base of 
the larger antennw, where a tympanic membiane 
may be seen stretched acioss a little pit with an 
elevated margin, see 3410, the head of a lobster 
a, a, the auditory appatatue &b 6, the antenne. 
Whether in insects the o:gans have their situation 
in the antenne or not, is a point still at issue In 
some moths ‘lrevirgnus discovered a dium at the 
base of the antenn#, belund which were large neivcs 
derived {rom those supplied to the antenne = In 
other insects, where this drum cannot be detected, 
antenne themselves may be susceptible of the im- 
preasions of sound. In proof that insects hear we 
may mention that Deiham, who kept a male and 
female death-watch beetle (Anobium) in a box for 
about thiee weeks, could make them click when- 
ever he pleased, metely by imitating their sound 
This they produce by stiuking the woodwork with 
ther head Fig 3411 represents a, the Anobium 
tesselatum , b, the Anobium stuatum, ¢, the Ano- 
bium peitinax, all greatly magmfied It is sup 
used by some that the degree of hearing enjoyed 
y insects 18 In proportion to the length of the an- 
tenne, and they imstance the green Giasshoppct 
(Acrida vinidissima) as an instance in point, and 
also a beetle, Acanthounus wdilis, Fig 3412, a, and 
a moth, Adela De Geerella, band c, male and 
female. 

Tasix —It can hardly be doubted but that insects 
are endowed with the sense of taste, for we know 
that they give preference to certain kinds of food, 
and thus select the most agreeable aliment. Thus 
the caterpillar of the ringlet butterfly (Hippaichia 
Hyperanthus, prefers the annual poa grass (Poa an- 
mu), see Fig 3413, and certain spec.es have then 
exclusive parasites, of which one infests the mai bled 
butterfly (Hipparchia Galathea), Fig 3414, and 
feasts upon its juices. 

It has been, indeed, obyected, that the sense of 
taste must be very deficient, and even wanting, in 
bees, aince they often collect poisonous honey, a fact 
noticed by Xenophon, who state that nea [rebi- 
zonde, the soldiers who had partaken ot the contents 
of some combs were rendered stupified or intox:- 
cated. In this district, as was ascertained by Tourne- 
fort, poisonous honey 1s still prepared, evidently 
from the nectar of the Rose Laure! (Rhododendron 
Ponticum), Fig. 3415, or the Yellow Azalea, Fig. 
9418, plants abounding in that country In 1790, 
the honey collected near Philadelphia was found fo 
be fatally deleterious, and was traced to the flowers 
the Kalmua latifolia. 

We do not, however, see how this indiscriminate 

election of flowers by the bee can prove its defici- 
ency of taste; for, be st observed, it 1s for itaelf and 
ite progeny that it lays up honey, and not for man, 
who ia really a plunderer; and if the honey be not 
trijurigas to the insects, they cannot have erred in 
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are notorious. 

Suutt.—-The sense of amell is intimately con- 
nected with that of taste; but to what extent insects 
possess it, and in what organ 1s placed the appre- 
ciation of diffusible odours, ie not very clear, Some, 
indeed, appear to possess it in a high degree, tor 
that cairion-loving beetle, the Necrophorus Sepul- 
tor, see Fig. 3417, has been seen, while flying at the 
height of twenty feet from the ground to descend 
suddenly, and creep under the dead body o! a fiog 
halt died up by the sun, and hidden amidst the 
grass Some physiologists, indeed, suppose that 
this sense resides in the antenne, or that the an- 
tenn appreciate the scent of distant objects, and 
the palpi that of contiguous bodies 

Comparett: imagined that in the Lamellicorn 
beetles the sense of smell was seated in the ex- 
tremity of the antenne But of this there 1s not a 
shadow of proof, nor, in truth, do we really know 
in what organ or organs the sense in question 18 
placed. 

As a proof of the possession of »mell in insects, 
Mr Rennie says that he has seen the painted Jady 
(Cynthia cardui), a high-flying butterfly, descend 
fiom a consideiable elevation upon the blossom ot 
the Alpine bluebottle (Centaurea montana), the 
scent of which is far fiom powerful (Fig 3418 ) 

According to Huber the Snap dragon (Anturhi- 
nium majus) is attractive to bees, and we have 
often seen both the humble-beeand the hive-bee enter 
the flowers, resting on the lower lip of the blossom, 
while the tongue was insinuated between the upper 
hp and valve, and on beng pushed fo: wards made 
way for the head to ente: deg 3419 ) 

t 18 a very interesting sight to watch the hum- 
ming-bird moth (Macraglossa Stellarum) hover 
round the flowers of the trumpet honeysuckle (Ca- 
pifolum sempervirens), and while poised on the 
wing insert its proboscis and suck up the luscious 
nectar (Fig 3420 ) 

Among the various proofs that insects are en- 
dowed with the sense of smell, has been adduced 
the fact of many species emitting offensive odoms 
by way of protecting themselves fiom the attach» 
of others of then own class, As an instance in point 
we may allude to that beetle termed the bombardier 
(Brachinus crepitans), of which the chief enemy isa 
large beetle (Calosoma inquisitor), the attacks of 
which it often baffles by the discharge of a sort ol 
smoke, thus escaping from its surprised assailant 
At Tig. 3421 a represents the bombaidier 0b the 
calosoma The smoke of another species of Bia 
chinus 1s of a pungent odout, similar to that of 
nitric acid, and reddens white paper 

The Rove beetles (Staphimde), in addition to 
thei powerful jaws and threatening aftitudes, annoy 
their enemes by their offensive odour Ot these 
one example, the common tove beetle (Goeius 
olens), Cig 3422, 18 well known = The odow of the 
Siulphida, which feed on carnon, and of the church- 
yard beetle (Blaps mortisaga), 1» extremely dis- 
gusting 

Among see al the skunk and various allied 
species discharge a secretion 0! most overpowelng 
odour, when altacked, and compel their enemies to 
flight see vol I p 218 

Huber, who tried vanious experiments relative to 
the effects of odour on bees, statcs that the mineral 
acids and volatile alkali produced a gieater effect 
than turpentine, and that musk and camphor were 
botn avoided ‘On presenting,” he says, “some 
musk to bees feeding beloie the entrance of theu 
hive, they ceased and partially dispersed, but with- 
out precipitation or beating their wings We sprin- 
kled some powdered musk on a diop of honey, into 
which some bees thrust them suckers as if by stealth, 
for they kept back from it as far as possible, but 
although they often appeared to suck it, we did not 
perceive it to diminish in a quarter of an hour, long 
before which it would have disappeared had it not 
been mixed with musk. Pounded assatoetida, the 
odour of which 18 so disagreetble fo us, upon being 
mixed with honey and put at the entrance of a hive, 
did not seem to annoy the bees, for they greedily 
sucked all the honey, neither attempting to with- 
diaw nor vibrating their wings, till they only left 
the particles of gum Having remarked that bees 
going out to the fields and coming home turned 
uside in the air to avoid passing over a piece of 
camphor laid before the entrance of their hive, | 
tried the eftect of bringing some camphor towards 
their mouths while their tungues were plunged into 
some honey placed on a caid. All of them took 
flight, but after flying about for some time they 
ventured to alight near the honey While they 
were tempted again to try it I threw some bits of 
camphor on the surface; they drew back a little, 
still keeping the tip of their tongues amidst the 
honey, and caretully avoided the camphor. One 
vibrated its sb as it fed, while some were leas 
affected, and others not at all, but when | covered 
the honey entirely with camphor, they all flew sn- 
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while some honey was put on another clean card 
within reach of the bees. The latter was soon dis 
covered, and the honey consumed in a few minutes, 
but an hour elapsed belore @ single bee came near 
the camphorated card, when at length two ventured 
to alight on it, and thrust their tongues into the 
edge of adiop of honey, others followed, and two 
hours after it was covered with them, and g/} the 
honey consumed, the camphor alone remuining; 
whence it was pioved that the attraction of honey 
overcomes then :epugnance to the smell of cam. 
phor” Wuber also found by experiment that the 
odour of the poison of bees influenced individuals 
of the same species, exciting them very greatly, aad 
throwing them into fita of violent rage this is a 
rematkable cucumstance, and we are ‘utterly at a 
Joss how to account éor it 

Touc H.—With respect to the sense of touch hittle 
need be said; no one who has watched a fly clean- 
ing itself with its limbs can doubt of its possessing 
the faculty. In many instances, however, the chiet 
seat of touch, or tact, seems to be in the antennes 
and palpi, though in some beetles, as the musk 
beetle (Cerambyx odoratus), and the catchweed 
beetle (Timarcha tenebricosa), the terminal portion 
ot the foot 1s turnished, besides its claws, with soft 
cushions, or palms which assist the insects in feeling 
the ground as they walk Fig 342J3 represents, a 
the musk-beetle 6, the catchweed-beetle. 

The antennse of insects, in which it 1s generally 
believed the sense of touch chiefly resides, are two 
in number, but various ad infinitum in shape, and 
the number of joints composing them In many 
instances they differ in the sexes of the same sepe- 
cies ‘They aie alway» situated so as to be under 
the direction of the eyes, and are usually based in a 
cucular pit or forulus, which receives the first jomt, 
and in which it rotates These organs are provided 
with nerves and muscular fibres, and are often 
clothed externally with fine down, hairs, or bristles. 
In some insects they are elegantly feathered, in 
others they are plume tufted, in others clubbed, or 
with terminal Jamellifo1m appendages When the 
antennae are in repose, they assume various post- 
tions §=When they aie remarkable for length they 
aie turned back or to one side, in some ot the pre- 
datory beetles and many others they are received 
into a cavity or groove of the thorax , in other in- 
stances they are turned under the head In the 
Jamellicorn beetles, as the chaffer, their station 1s 
ina cavity belund the eye In some aquatic spe 
cies, as the Gyrinus, they are drawn into a cavity 
which 14 furnished with @ little lid, this closes and 
protects them 

fhe motions of the antenne when in action ae 
as vaticd as their forms, in some, as the 1¢hneumon- 
flies they aie in peipetual vibration, other inse¢ts 
extend them and constantly apply them to bodies 
adjacent = ‘The lamellicorn beetles bring them for- 
waids and expand the Jamella as it to receive afl- 
mosphersx im pressions Ants and hees appear to 
communicate to each other their wants, desires 
plans, or discoveries o1 fo make inquinies by touch- 
ing each other m various ways with these organs. 
‘The biaiticulated thick and hollow antenna ot the 
Paussus spheerocerus, a beetle which feeds upon 
wood, are luminous at night, gleaming with pale 
eftulgence 

Jhat the antennse are organs of high importance 
cannot for a moment be doubted, and it 1s probable 
that besides being endowed with the sense of touch, 
and having perhaps the organs of heaung at their 
base, they may be endowed with a sense of the 
nature of which, because we do not possess it, we 
have not the 1emotest idea 

Vugil, deceived probably by the similarity be- 
tween the syrphus and the bee (see Fig 3424 a, 
bee, b, sy:phus), gives a full and particular account 
of the mode in which a swarm of bees may be pro- 
duced from the carcass of a young bullock cruelly 
slaughtered, and no doubt his contemporaries t -. 
lieved in the infallibility of his duection, But that 
the syrphi dipterous insects which he mistook fo: 
bees, proceed fiom eggs, deposited by a female 
or females no one in the present day 1s so ignorant 
as to doubt In fact we need scarcely say that 
insects are Oviparous—some few are vivipaious 
that from the eggs are produced cate: pillars, or 
Jarve, which, alte: changing there skin several 
times, assume a dormant state, and become pup» 
o1 chrysalises, and that from the pupa-case emerges 
the peifect insect, fo Commence a new existence. 
Such 1s the general 1ule, except, as we have hinted, 
where the eggs are hatched in the body of the 
parent, or where the young are born in the pupa 
stale, as in certain species of the orde: Diptera 

The eggs of insects are very variable in shape; 
most perhaps are oval or round ; in some instances 
they ae Jenticulas, in others somewhat conical; 
sometimes they are pedunculated. Many, when 
examined through a muiciuscope, closely resemble 
the shelly cases of Evlum, oiten called sea-eggs, 
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The figures and 
potter understood by reference to our examples than 
by mere verbal description. 

Fig. 3425 fe sbovada the eggs of four different 
invects, ali differing from each other in external 
chiaracters—they are of course greatly magnified 

Fig, 8426 represents the egg of a butterfly, and 
ofa moth, magnified 

Fig. 3427 represents the eggs of several species 
as they appear under a micioscope a, the egg of 
Geometra armillata; 5 of an unknown aquatic in 
sect, c, of the Iackey-moth, d, of a caddis fly 
(Phryganea atrata), ¢, of the ted-underwing moth, 
J, of the cabhage-butterfly (Pontia Biawsicw) g, of 
the Clifton nonpareil-moth 

Fig, 3428 represents a the egg of the Angle- 
shades moth, compared with the case of an echinus 
Sas Lavoe 

ig. 3429 represents a, the egg of the meadow 

brown butterfly , and J, the egg of the biumstone- 
moth. 


the front and side views of its eggs, magnified , dd, 
several of these eggs deposited in cow-dung 

Fig 3431 represcnts the pedunculated ¢ ggs of the 
Jace-winged fly (Chiysopa reticulata), attached to 
wspnyg of lilac The mode in which these eggs are 
attached 1s very simple The female fly fixes a 
minute drop of gluten to the branch, and drawing it 
out, as @ epider does his line, to the requisite length 
leaves the egg fixed securely on its summit The 
design in this singular plan of operation 1s to sec ue 
the eggs tiom the attacks of the caterpillars, of lady 
birds (Coccinelle), and other insects, the footstalk 
being too smooth ‘and slender for them to climb 
upon, 

Pre ig very common to hear of blighting winds, 
that is, of winds carrying myiiads of the eggs otf 
insects, and spreading them over gaidens, orchards, 
and fields, which the caterpillars devastate, stip- 
ping the trees and bushes of their leaves We doubt 
very much the correctness of this theory, which 
appears to have arisen from the supposed analogy 
between these eggs and the secds of many plants, 
which are distributed by the wind, a» those of the 
dandehon, and vatious mowes and mould plants 
See Fig 3442, representing microscopic views of 
apple and pear mould A A, part of a withered 
apple covered with mould aa, aa, several of the 
individual mould plants, highly magmified, 6, a 
branched one, c, d seed vessels one buisting and 
scattering its contents, ¢, one of amushioom shape , 
J, ® portion of pear-mould of a Inanched shape 
Insects carefully deposit thei eggs, and in scasons 
when myiiads of a ceifain species swaim in gardens, 
devouring the leaves of trees, the «gus have been 
deposited in the spot where the spoilers me at work 
but have been unnoticed Many plants project thei 
seed to a distance, as the swect pra, and still more 
so the minute tungus Spherobolus stellatus, repre- 
sented at Fig 3433. A, the natural sizr, B omav- 
nified , C asectional view, with the secd just pre- 
vious to projection, D, the seed inthe act of pio- 
jection , om a plant immediately after projection , a, 
the seed, bb, a hne indicating its course 

Various insects have been observed to project 
their eggs to some distance, and an analogy has 
been supposcd to exist in this respect between them 
und these plants But we believe that it 1s only 
under an influence of alarm, and when caught, that 
this projection takes place — this is the case with 
the crane-fly when captued, and also of another 
fly, called, by the Abbé Preaux, Mouche Baliste— 
‘“ingecte & quatre atles quit lance scs ceuls wu diveises 
reprises, ef comme partnicssort lorsqu’on Je samt” 

All insects deposit that egos upon or near the 
substances which ave to furnish the futwe cate- 
pulars with food Consequently situations choscn 
and the mode in which thet safety is secined are 
almost as diversified as the species are numcous 
Some insects deposit the cyes on the leaves of 
planta, yvome glue them to the bark, others lay them 
on putrescent animal or vegetable substances, otheis 
Jeave them in the water, and others prepare foi 
them artificial receptacies, the hving bodies of 
other animals, and the substance of plants, afford a 
nidus tor the eggs of many 

The ove leat roller (Logotesmia rosana) deposits 
her eggs in oval gioups, covered with a cement, 
either upon the branches of the rose-tree or upon 
some smooth object adjacent Each group contains 
about filty eggs, the caterpillar appears in the 
spring, and 1s well known asthe ‘ woim 1’ th’ bud ,” 
it mines into the yet unfolded blossom, where it be- 
comes very fat, and ultimately rolls up the rose-Jeat 
jorming a tent or dwelling sn which to undergo ite 
transformation. Fig. 3434 shows two groupe of eggs 
of this species on @ pane of glass. 

The lackey-moth (Cluiocampa neustna) _ 
her eggs by means of a strong and hard cemeft to 
the twigs of bushes, arranging them in an annular 
manner, so that they form a ring or belt round the 
‘twig (see Fig, 8435). Another species of moth, not 


earance of these eggs will be 
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Fig 3430 represents a, the dung-fly, » and c, 
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ascertained, arranges her eggs in an elegant spiral 
manner round a twig, covering thent with a coat of 
fine short down (see Fig. 3436). 

Another species, the gipsey-moth (Hypogymns 
dispar), like the rabbit and eider-duck, strips the 
down from off the hinder paits of her own body, in 
order to make a soft envelope for her eggs, in the 
form of a cone Placing herself with the head 
downwards, on the trunk of an oak or elm, she first 
arranges a little bed of this down, into which she 
thrusts an ey, this is covered with gluten, which 
not only secures a covering of the soft material, but 
renders the egg adherent to the bark of the tree. 
Proceeding 1n the same manner, she continues for 
several hours adding to the mass, and then rests, 
returning the next day to her labours The work 15 
then completed, and the whole 1a covered external] 
with a thatch of haus, arranged so as to throw o 
the winter rains 

Fig 3437 shows athe female gipsy-moth, one- 
thud of the natural size, just finishing her group of 
eggs, b, afemale withthe ze covered with down, 
c, a cucie of eggs covered with hau, @, a conical 
mound of eggs covered up with hair 

Fig 3438 represents the Jackey-moth sn al) its 
stages a, the belt of eggs, b, the caterpillar , c, the 
pupa in its cocoon, within a folded jeai, d, the 
moth . 

Among the insects which entrust then eggs to 
the wate: we may notice the gnat (Culex pipiens), 
her operations being remarkably cuous and inter- 
esting The larva of the gnat 1s aquatic, and 
abounds during the summer 1n all stagnant waters, 
but were the eggs to be submerged, their vitality 
would mfallibly be destroyed The gnat, therefore, 
in order to heep them afloat, has 1ecourse, instinct- 
guidcd, to a wondcriul plan = She forms them into 
araft, which floats, exposed to the action of the 
wun and ai, essential to the development of the 
laiveo 

At the time of laying her eggs the female gnat 
rests upen a twig or stone, her body being level 
with the surface of the water, which it touches. 
Extending her hind limbs, and using them with 
great adioitness, she proceeds to glue egg alter egg 
together, fixing them side by side, to the number of 
two or three hundied = In this manner she forms a 
long concave raft pointed at eachend and whichis 
remathable for bnoyancy and the property of thiow- 
ing off the water Each individual ege is of a 
compress oval form, pointed above and covered 
with a glutinous flud = fhe under apex is valvular, 
a lid opening for the exit of the larva into the water, 
winch takes place in the course of a few days 

Tig 3439 1¢presents two gnats forming then raft 
of egazs, a represents the commencement of the 
alt, b, the ra't about two thirds completed, c, a 
parlect buat iesting on the surface of the watcr 

lig J440 1» a magnified representation of a raft 
of gnats’ eggs 

‘The eggs of the gnat are not singular in having 
a valve on lid for the exit of the Jarva, which opens 
by being pushed The cggs of those disgusting 
painsites the pediculus humanus, and the numus, 
which infests the neck-fcathers of the golden phea- 
sant, are valvular, as isalso the egg of the feld bug 
Pentafoma (see Fig 3441) a the egg of the Pedi- 
culus humanus, 6, egg of Pentatoma, c, the mbbed 
(gg of a species of moth, which, after the escape of 
the caterpillar, exhibits an opening, the ribs having 
expanded for its exit 

A common ee of moth, the vapomer (Oigygia 
anfiqua), of which the female has only the mere 
rudiments of wings, and 3s of couse Incapable of 
flight, or mdeed of moving far fiom the spot in which 
her last metamoiphosis took place, has recourse to 
an admirable expedient for preserving her eggs 
through the winter. She fixesthem on the substance 
of the silken cocoon from which she has herself 
emerged, and which 1s always in some snug and shel- 
tered situation, ‘ ‘Lhus,” savs Swammeidan, * like 
a prudent housewife, she never leaves her habita- 
tion.” Her existence however 1s bret, for, the gieat 
object of he: being accomplished, she soon perishes 

‘y@ 3442 shows the wingless female and the male 
of the vapowrer, with the eggs upon the cocoon from 
which the fem ile has issued 

The eggs of this moth, as we have said, and of 
many others, have to pass the winter, and by a wise 
provision they are capable of enduring, without lose 
of vitality, a far greater degree of cold than they are 
ever natwially exposed to, even during the most 
severe winters 

In the year 1709, when Fahrenheit's thermometer 
fell to 1°, and animals and plants suffered most ex- 
tensvely, yef, as Boerhaave observes, this intense 
severity did not destroy the egus of insects, not even 
those exposed to its snfluence in the open fields, on 
te naked edge - branches a rees. When 

6 aprin m the air, these e 
duc ar they ventily did after the mildest ab 
ters. Dunng December, 1788, the cold was m 
France even more intense, yet the eggs of inseuts 
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were not destroyed. Hangani relatiog ™ z: 
bea gi the an” of ittnects, ih, hans 
exposed eggs to & mare {El titty ihe 
winter of 1700. so Of several indents, add 


among them the silk-worm moth, the eld be 
were enclosed ina glass vessel, and buried five 

in 8 mixture of ice and rock-salt; the thermometer 
fell 6° below zero. In the middle of the following 
apiing, however, caterpillars Game from all the 


and at the same time as those that had suff; ; 


to 
extraordinary cold In the following year I submit. 
ted them to an expermment sti]] more hasardocs i" 


mixture of ice and nifiate of ammonia reduced the 
thermometer 22° below zero, that 18, 23° lower than 
the cold of 1709 They were not injured, as I had 
evident proof by their being hatched.” In these 
instances the eggs 1emain untrozen, resisting by a 
vita) law, little understood, the effects of cold, which 
would have tnfallibly destroyed esther the caterpil- 
lars or perfect insects This does not only apply to 
the egys of insects, but of birds also, except that 
those of the latte: are not capable of enduring so low 
a temperature as those of the tomer. yet the resiat- 
ance of the vital principle to the influence of cold 15 
considerable, but when that principle as destroyed 
the cold easily ope:ates The celebiated John Hun- 
ter found that he could freeze an egg at the cold of 
zero, and that after thawing if, its vitality being de- 
stroyed, it would freeze when exposed to the same 
degree of cold soone: by seven and a half minutes 
A new-laid egg took an hour to freeze in 18° and 
17°, but when thawed it froze in 25° in half the time 
To suppose, then, that rigorous winters destroy the 
eggs of insects, and thereby diminish their numbers, 
is fallacious, on the contrary, it often happens that 
alte: a seveie season they are more than ordinar) 
numeious, perhaps because the cold has affected 
the beings which feed upon them, either destroy: 
them, rendeiing them torpid, or diving them to 
more temperate quarters 

With respect to the effects of heat, the resistance 
of the eggs of insects 1s almost as great as in the in- 
stanceol cold Spallanzam jeune! that, though silk- 
worms penshed when exposed to a temperature of 
108° of Fahrenheit, the eggs did not entirely cease 
to be fertile t1]] the temperature amounted to 144°, 
In the case of the blow fly, a great many of the egys 
produccd maggots at 124°, but at 135° and 138° moat 
were destroyed, and all at 140°. 

Many insects make elaborate structures for pro- 
tecting their eggs and brood, over which they watch 
with assiduous caic, supplying the wants of the latter 
with unceasing industiy _We may mention the bee, 
the wasp, and the ant There are, however, other 
examples The termite builds large and solid strue- 
tures, in which she deposits her countless eggs , these 
the labouring community take under their charge, 
and remove fiom one compaitment to another, as the 
weather may iender necessary Fig 3448 shows 
the cell of a queen of the Te:mites bellicosus broken 
opeénin front the labourers are seen sui rounding the 
queen, and carrying oft he: eggs tor salety. To these 
insects we shall again have to advert 

There are various species of insects, called mason- 
vbr mason-bees, mining-bees, && , which, unlike 
the hive bees and common wasps, are solitary, but 
which form receptacles for then eggs, requiring no 
little labow and perseverance. That delicate little 
bid the sand-martin (Iinundo tiparia) boies deep 
gallenes in the face of sandy cliffs, with ita short but 
stiong bill, for the purpose of nidification, and m 
some of fhese insects {he same plan is carmed into 
execution A common species of solitary masone 
wasp (Odynerus), see Fig 3444, 1s capable of making 
its way into the substance of a brick, by means ot tts 
powerful jaws, if detaches fragment atte: fragment, 
revering pieces of the size of a mustard-seed, with 
which the insect flies away, can ying them to a dis- 
tance fom the scene of her labours, lest they should 
indicate to the sharp eyes of the ichneumon-fly or 
cuckoo-fly (Tachima Jarvarum) the ‘ whereabouts” 
ofhercell Fig 3445 shows the mandibles of the 
mason-wasp greatly magnified. Mr Renme 1n- 
forme us that he saw one of these wasps busy in ex- 
cavating a hole in one of the hard bricks of the wall 
of a house at Lee, in Kent, and had already made 
considerable advance in her Jabows with her strong 
mandibles, she severed fragment after fragment, 
carrying each away, and in two days finished her 
cell, the entrance of which just admitted her body. 
When the excavation was completed, it took two 
days more to line st with a coating of olay, to depouit 
the eggs, and, as he supposes, imprison a few pa- 
ralysed spiders or caterpillars for the larves to feed 
upon. The-entrance was then closed up with & 
thick Jayer of clay. In November the obgerver 
hewed away the briek around the mest, and fonnd 
the excavation to be rather les than at inch in 
depth, 1t appeared, moreover, that, 108 
all her care, the wasp had ay oe et prevent 
the entrance of the cuckdo-By, es. 
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RAD WA: s nest in ‘question : a, the cocoon of the 
vokod-fy ; 6; that of the wasp. : 
” Another species of mason-wasp (Odynerus mura- 


riué), Fig. 3448, constructs singular burrows in hard 





nd-banka, to the extent of two or three inches, and | 


that with great rapidity : but this is not all: with the 
particles detached during the process of excavation, 
she builds a tower encircling the mouth of the bur- 
row, but very slightly, as it is only a temporary struc- 
ture, intended as a pile of materials for finishing the 
interior of the cell, or, according to Réaumur, to 
serve as a protection from the attack of the ichneu- 
mon-fly or her progeny. ‘Ihe wasp stores her cell 
‘with living caterpillars, fixed together in a spiral 
cvlumn, a& food for the larva, which, after exclusion 
from the egg, has nothing to do but to eat, from its 
‘birth to itstransformation. Fig. 3449 shows a group 
of these nests, about half the natural size: a, the 
tower of the cell; 5, the entrance after the tower is 
removed ; ¢, the cell; d, the cell, with a roll of ca- 
terpillars prepared for the larva. 
lot Jess remarkable are the solitary mason-bees 
_ with reapect to the cells they prepare for the recep- 
tion of the eggs, the caters of which vary in the 
- different species. One species,the Anthophora retusa 
(Fig. 3450), has been observed to build its cells of 
lime and coarse sand, in the fissure of brick-work or 
other convenient places. One of these structures 
was observed, by Mr. Rennie, in Greenwich Park : 
externally there appeared an irregular cake of mud, 
asif a portion of road-stuff had been plastered on 
the wall: in this was a circular hole, leading toa 
cell, then enn but, on removing the cake of 
mud, another cell was found, and in it a living bee, 
just emerged from the pupa state, and ready to 
escape. Fig. 3451 shows the cake of mud, inter- 
sperged with minute pebbles; Fig. 3452, the cells 
of this species, one-third the natural size. Another 
species, the Megachile muraria, a native of the 
‘Continent, constructs cells of fine sand, kneaded 
with their mandibles into a sort of mortar by means 
of a glutinous saliva, and not unmixed with garden- 
mould. Another mason-bee, the Osmia bicornis, 
kneads up clay, tempering it toa proper consistence, 
with which to construct her egy-cells. Fig. 3453 
represents, A and 3, the cells of Osmia bicornis, be- 
tween bricks; and C, those of Megachile muraria, 
in the fluting of an old pilaster; about half the na- 
tural size. Réaumur describes another kind of mason- 
bee, which selects a small cavity in a stone, in which 
she forms her nest of garden-mould, covering it up 
with mortar of the same material (see Fig. 3454). 
These bees place in their cells balls of pollen for 
the nutriment of the grub when hatched. 
We may here notice the little solitary nfining- 
bees, wy bore pits in sunny banks, to the depth 
of ax or Bight inches, terminating in a little cham- 
ber almost at right angles with the entrance. Both 
the tubular pit and chamber are very smooth, and in 
the chamber is deposited an egg, witha ball of pollen 
for the grub: one of these chambers is represented 
at Fig. 3455. We may here observe, that in all these 
instances the female is the labourer—there is no 
special community of workers—and the males are 
idle. Another group of solitary bees are termed 
carpenter-bees, from the circumstance of their work- 
ing in wood, especially such as is softened by expo- 
sure to weather, and consequently posts, palings, 
and outdvor woodwork are the ordinary objects of 
their selection. ‘Chey not only bore galleries in the 
wood, but avail themselves of any suitable hole or 
crevice, and often take possession of old nests and 
repair them. The labour of excavation is under- 
taken solely by the female; and, as in the case of 
‘the mazon-wasp, she carefully removes to a distance 
all the chips which have been chiselled off by her 
horny jaws. When, by dint of unremitting industry, 
she hag sunk a shalt of sufficient depth, she depo- 
sits at the bottom an egg and a ball of pollen; and 
then, having prepared some clay, she forms a parti- 
tion above, at a proper distance, and on this oho: 
sits another egg and ball of pollen—making another 
partition with clay, and so on till the shaft or tunnel 
is divided into six or eight compartments, each with 
its egg and pollen for the future grub: the task 
being at length completed, she covers the external 
entrance, and so blocks al) safely in. The wood. is 
pot lined with any material, but is worked quite 
smooth and even. Fig. 3455 represents, A and B,a 
section of the cells of the carpenter-bee, the former 
with larve, the latter.empty. 7 
_-Rédimar describes a species, the violet carpenter- 
‘aylocope violacea), a native of the Continent, 
hot of ourisland, which, he says, usually selects 
ripht wedss ‘or pieces of wood forits.celis: It first 
Dores-quiiniely ‘for about an inch; and then, oe: 
tng’ the ‘line of direction, works. perpendicular! to 
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| tagie bee makes three or four of these gelleries—a 


requiring severd).‘wecke of incessant labour. 


This part of the work effected, she deposits her eggs, 
each in a separate cell, one cell above another, 


placing with each a-store of pollen mixed with ho- 
ney for the use of the future larva; andthe quantity, 
by the unerring teaching of instinct, ig duly propor- 
tioned to its wants. The pacitions of the cells, or 
stories, are not formed of clay or earth, but of the 
saw-dust which has resulted from her previous ope- 
rations, and which, instead of throwing away, she 
collected into a store-heap for use, at a short-dis- 
tance from the habitation upon which she was at 
work; this she kneads up with her mandibles into 
asort of paste, and applying it, bit by bit, to the 
wal] of the funnel, forms a ring, to which she keeps 
adding till a circular plate is produced about the 
thickness of a half-crown piece, and of considerable 
hardness. When examined, this plate is found to 
consist of concentric circles, as in the transverse 
section of the bole ofa tree—the result of her annu- 
lar mode of filling up from the circumference to the 
centre of the plate. As the whole of this process 
occupies several weeks, and as the first eggs depo- 
sited will necessarily be hatehed before the others, 
and the last transformation from the pupa to the 
perfect insect also first effected, the bee provides 
against this contingency; and, in order that her 
offspring may not suffer unnecessary imprisonment, 
she makes a lateral opening at the bottom of these 
lowest chambers, barricading them with sawdust- 
paste, which the mandibles of the young bees are 
capable of breaking up, though as yet unequal to 
the task of gnawing the more solid wood itsell. 

It is impossible, in contemplating the labours of 
these insect architects, not to be struck with the 
proofs of wonderful instinct which they display. 
The natural instruments for carrying on the im- 
nulses of that instinct are in just accordance—the 
Giowledgs of the plan to be pursued is innate—and 
hence, without a pattern and without previous ex- 
perience, {he bee effects her purpose, and fullils the 
task to which a mysterious principle impels her, 
and in the performance of which she was, by the 
same prnciale unconsciously guided. 

Fig. 3456 represents, A, part of a post tunnelled 
in several places by the violet carpenter-bee ; the 
wood is split, and shows the cells and passages by 
which they are approached; 2, a portion of the 

ost, half the natural size; C, a piece of thin stick 
loved by the carpenter-bee, and split to show the 
nests ; 3. one of the partition plates, showing its 
concentric rings; E, the carpenter-bee (Xylocopa 
violacen) ; F, mandibles of the carpenter-bee, greatly 
magnified—a, the upper side ; 6, the lower side, 

There are solitary carpenter-wasps (Kumenes) as 
well as carpenter-bees, which bore deep excava- 
tions, or rather mines, in soft or decaying timbers, 
but with much less regularity and neatness than the 
latter. The partitions are formed by the sawdust 
produced during the boring process, but are com- 
paratively irregular, and the whole has a more dis- 
orderly appearance. The provision stored up with 
the eggs for the Jarvee consists of flies and gnats 
huddled in aheap together; and it is remarkable 
that when the larve spin a cocoon, in which to 
assume the pupa condition, they infterweave with 
the silk sawdust and the wings of the insects whose 
bodies they have devoured. 

Fig. 3457 represents, A and B, sections of old 
wooden posts with the cells of the carpenter-wasp. 
In A the young are feeding on their insect stores ; 
in B the cells contain cocoons. ©, a carpenter-wasp, 
of the natural size; D, the cocoon of the pupa ofa 
carpenter-wasp, in which sawdust and the wings of 
insects are mingled with the silk. 

There is a group of solitary bees called by some 
naturalists “upholsterefts, or leaf-cutting bees,” 
which line their egg-cells with portions of the leaves 
of shrubs or the petals of flowers, or the down of 
plants of trees. One species, the poppy-bee (Osmia 
papaveris), selects the delicate petals of the scarlet 
poppy as tapestry for her cells. This bee makes a 
salt of about three inches deep, and in shape Jike a 
Florence flask, in banks of firm earth or trodden 
pathways; and, this accomplished, she makes her 
way to the scarlet poppies, so common In our corn- 
fields: delicate as are the petals, which it is almost 
impossible to lay down smoothly and without wrin 
kling upon the most nicely glazed paper, yet she 
manages to cut off small portions of an oval shape, 
which she carries between her legs to her cell, and 
most. neatly and accurately spreads over the bottom, 
where she commences by arranging three or four 
layers of this brilliant material ; she then lines the 
sides with two or three layers, which are carned up 
quite to the external entrance. Having thus hung 
her cell with scarlet tapestry, she next tills it to the 
depth of half'an inch with the pollen of Sowers 
mixed with honey, and on this store of provision 
for the future larva she carefully deposits an egg ; 
over this she folds down the scarlet. tapestry of 
poppy-petals, so as to embower the egg, and then 
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fills up the entrance and narrow tunnel! leading te ' 
the cell with earth, and leaves it concealed ‘from 
the eye of every prying enemy. oe 

Another species, the Anthidium manicatum, 
which is said seldom or never to excavate a cell 
herself, but to appropriate any cavity or hole in 
timber or decayed trees suitable. to her puipose, 
lines the selected chamber with down—this she 
assiduously collects from various plants, as the rose 
campion, the quince, the cat's-ear, &e., stripping a 
leaf or branch, or rather, as White of Selborne says, 
shaving it bare, with the utmost address. When 
she has obtained a bundle of this down almost 
equalling her body in bulk, away she fliea with it to 
her nest, holding it securely between the fore limbs 
and the chin. This bundle is not a loose mass, but 
a roll of compacted or felted down, in the form of a 
riband; and it is with this that the cells are 
formed, and, according to Latreille, she deposits in 
them her eggs and a store of paste made of pollen 
and honey. It appears that the down is also 
sinerred with pollen and honey on the inside, per- 
haps to keep it in form. There are, however, some 
points in the structure of these cells not well un- 
derstood, | 

Another species, common in Europe generally, 
called the Rose-Jeaf cutter (Megachile centuncu- 
luris), has been long celebrated for its ingenious 
habits. She makes a burrow in the earth, generally 
selecting a pathway or some spot where the ground 
is solid, sometimes in decayed wood, to the depth 
of six or ten inches. In this she constructs a series 
of cells made generally with portions of the leaves 
of the rose-tree, which she cuts out on purpose, and 
secures together, The cells are in form like thim- 
bles, and the bottom of each is inserted into the 
mouth of the other in regular succession. Though 
the leaf of the rose-tree is most in request, still that 
of the mountain ash and other trees is not rejected : 
but from whatever she takes her materials, her 
method is the same; clinging to the lower edge of 
the leaf, which she holds between her limbs, she 
neatly cuts out a circular piece with her mandibles, 
keeping, as she proceeds, the cut portion between 
her legs, so as not to impede her in her progress, . 
and at the same time clinging {o it. As soon as 
she has cut so far that her weight might tear off the 
piece, she poises herself on her wings, completes the 
separation, and flics offto her gallery. During her 
flizht she holds this portion of leaf in a bent posi- 
tion, perpendicular to her body, and arriving home 
fits it to the interior of the excavation, without glue 
or paste, trusting to the elasticity which the Jeaf 
acquires in drying to retain its position, Each cell 
is made up of ten or twelve of these pieces, and the 
serrated edge of the leafis always placed undermost. 
In spreading the layers no joining is placed opposite 
to a joining, but the piece is so bent and applied, 
that ifs centre is opposite the joining of two others, 
which it thus strengthens and secures. In the cell, 
thus composed ct bent layers, is deposited a store of 
honey and pollen, which, being chiefly obtained trom 
the flowers of the thistle, is of a beautiful roseate 
tint. On this she deposits an egg, and covers in 
the opening with three pieces of lea!, forming a 
circle as true as if lined out by a pair of compasses. 
Another cell 1s now added, and replenished in the 
same way, and so on till the gallery is filled, when 
the entrance is stopped up and all left in security, 
When, during her operations, any accident may have 
deranged the structure or progress, this iadustrious 
bee sets to work to restore all to rights, persevering 
with the utmost patience till her aim is accom- 
plished. Fig. 3458 exhibits some rose-leaves cut by 
this bee; two bees at work ; anda gallery laid open, 
exposing the thimble-shaped nests, one fitied into 
another. 

Such, then are the varied and ingenious modes 
adopted by these solitary bees and wasps for the 
concealment and protection of their eggs and future 
larvw. Hereafter we shall have to notice the pro- 
ceedings of other wasps and bees, which have been 
from ancient days regarded with the highest in- 
terest, and in modern days studied by the most 
celebrated philosophers. 

Let us, however, now advance to some other in- 
sects, and observe the mode in which they secure 
their eggs and provide for the Jarvee. . 

It may appear to be a strange thing that the 
female should perish jn the necessary task of secur- 
ing the eggs she has deposited; but this occurs in 
the case of many of the Coccide, or Gallinsecia of 
Latreille, and especially in the Lac Insect (Coccus 
lacca), from which the valuable product called lac 
is obtained, and for which it is reared in plantations 
of a peculiar kind of fig, as the Ficus religiosa and 
the Ficus Indica; it feeds‘also upon the Butea tron 
dosa and Rhamnus Jujuba. It covers the trees in 
countless myriads, but all are soon destined to perish. 
When the temales, according to the statement of 
Kirby and Spence, “ have fixed themselves to a part 
of the«branch. of the trees on which they ‘eed, , 
pellucid and glutinous substance begins ay OXI 
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from the margins of the body, and in the end covers 
the whole insect with a cell of this substance, which, 
when hardened by exposure to the atr, becomes fac. 
So numerous are these insects and so closely 
crowded together, that they o/ten entirely cover a 
branch, und the groups take different shapes, as 
square, hexagon, &c., according to the space left 
round the insect winch first began to form is cell ; 
under these cells the females deposit their eggs, 
which after a certain period are hatched, and the 
voung ones eat their way out. Though indisputably 
an afiimal secretion, many of the properties of lac 
are not very different from the juices of the trees on 
which the insect feeds, and which therefore would 
seem to undeigo but little alteration.’ It may be 
added that the parent, afte: depositing her eggs, 
becomes glued to the apt and dies, covering the 
germs of her progeny. Lac is an important export 
trom Indsa, and 16 much used in this country in the 
composition of varnishes, Japanning, sealing-wax, 
te. It 1s called stick Jac when unseparated fiom 
the twigs on whi hat adheres, seed lac when sepa- 
rated and pounded, the colounng matter being ex- 
tracted by water, and shell-lac when strained and 
allowed to harden in the form of thin flakes — Its 
colouing-matte: is termed lac-lake, and a still su- 
perior piepaiation is known as lacedye, and used as 
a dye either conjointly with cochineal o: by iteell. 

he Cochineal (Coccus cacti), like the rest of 
this tribe, 1s closely allied to the Aphides, and leeds 
on the succulent shoots of a species of fig, called, in 
Mexicy, nopal, and of which plantations are made 
for the sake of the insect product. According to 
Kuby and Spence, the cochineal is © chiefly cul- 
tivated in the Intendency of Oaxaca’ and some 
plantations contain sixty thousand nopals in lines, 
each being kept about tour fect high, for more easy 
necess 1n collecting the dye. The enllivatois prefer 
the mote prickly varieties of the plant, as affording 
protection to the cochineal tiom insects, to prevent 
which from depositing then eggs in the flower or 
fruit, both are carefully cut off ~The greatest guan- 
tity however of cochineal employed in commerce 
ig produced in small plantations belonging to 
Indians of extreme poveity, called Nopaleros 
They plant their nopaleros in cleared ground in the 
slopes of mountains and ravines, two or three 
leagues distant frum the villages, and when pro- 
perly cleaned the plants ae in a condition to main- 
tain the cochineal in the third year.” Three 
gatherings of the insect take place usually in the 
course of the year; they aie brushed off the twigs 
by means of squirrels’ tails, or similar instruments, 
and aie killed by exposine to the heat either of the 
sun or of ovens. It has been calculated that the 
annual consumption of cochineal, o: the died in- 
sect, amounts to about 750 bags, that 1s 100,000 
pounds, worth about 370,0007. Our readers wall, we 
trust, pardon this digression respecting the Coceus 
cach), of which Figs, 3109 and 3160 give the repre- 
sentation: a, the winged male, b, the wingless fe- 
male (magnified). Fig 3167 exhibits the eges ot 
a species of coccus, invested with the down, which 
appeas to be either secreted by the parent fiom 
pores in the skin, or excluded with them = Ova 
each group of eggs is the body of the parent, glued 
tast and withered. ‘They appear on the bark hike so 
many nodes or exciescences, and might be easily 
mistaken tor vegetable galls 

A species of coccus in om island infests the 
hawthorn and othe: tiees, and places its gioup of 
egg in oval cell» at the divaniention of the twigs 
or eptines, These eggs are orange-colowed, and 
covered by the skin of the parent died and 
shrivelled, and which is glued tightly over them 
There ae also several other species, some to be 
found on the hawthorn, others on the vine, on cur- 
rant-bushes, &e. ‘The eggs constitute a source of 
supply in winter to the titmouse, the hedge-sparrow, 
and the golden-crested wien. 

Fig. 3402 represents the eggs of the Hawthorn 
coccus covered by the dead body of the parent 
a, b, ¢, the gioups of eggs; d, one of the cells mag- 
nified; ¢, a section showing the eggs within 

We may now pass to insects wich deposit their 
eggs either in cavities on the ground, in the sub- 
stance of plants, or of animal bodies, and Jor this 
purpose aie provided with a special instrument, 
variously modified, termed the ovipositor. 

It 1s by means of a stout and powerful ovipositor 
that the ficld-crichets, grasshoppers, and locusts 
bury their eggs in the earth, where the Jarve, 
when hatched, find, in the roots of grasses and 
herbage, abundant food. The ovipositor of these 
insects 16 straight, and consists of two upper and 
four lower blades, which together form a very effi- 
cient instrument ; this inserted into the ground con- 
veys the egia safely to their destination. Fig. 3463 
represents the spotted grasshopper of Europe (Tet- 
tigonia verrucivora) in the act of depomting itp 
eggs. The dotted line shows the ordinary positio 
of the ovipositor. 

Fig. 3454 shows the eggs of the green grasshop- 
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(Acrida viridiesima), 
he insect’s ovipositor ws in the ordinary position. 
We need not say that these ovipositors are not 

ptesent in the stridulous males. a 

An allied insect, the mole cricket (Grillotalpa 
vulgaris), depots her eggs in @ different method. 
This insect mole uw well known in some parts of 
England, and commits in lawns, gardens, and fields 
no little havoc; it bores into the earth, excavating 
long galleries, in which it lives; its fore-limba are 
admirably adapted for the Jaborious operations it 
caries on, being short, thick, and palmated at the 
termination; their muscular power I enormous, 
and their action in shovelling the carth 1s the same 
as in its mammal representative; and they have, 
moreover, the same oblique tournure. These tn- 
sects appear to live in small societies ; and we have 
seen a patch of moist ground in which their bur- 
10Ws were very numerous. This insect has been said 
to devour the roots of herbage—and certainly it cuts 
them asunder, but this it apparently does, in order 
to carry out its superficial galleies, while in pu- 
suit of worms, ants, and other underground insects 

The nest of the mole-cricket, in which the female 
deposits her eggs, is a smooth excavation at no 
great distance underground from the surface. 
Latreille says that she Jays her eggs in June or 
July ; but accouding to Gilbert White, much earlier, 
“About the beginning of May,” he says, “they lay 
their eggs, ae |} was once an eye-witness—tor a 
gardener at a hose where I was on a visit, happen- 
ing to be mowing on the sixth of that month by the 
side of a canal, lus seythe struck too deep and Jaid 
open to view a curious scene of domestic economy : 

‘TIngentem lato dc dit ore fenestram 

Apparct domus intia, ef atria longa patescunt 
Appar: nt + penetraha’ 
There were many caverns and winding passages 
leading to a kind of chamber; neatly smoothed and 
rounded, and about the size of a moderate snuffbox 
Within the secret nursery were deposited nearly a 
hundied eggs of a duty yellow colour, and en- 
veloped in a tough skin—but too Jately excluded 
to contain any rudiments of young, being full of a 
Viscous substance ‘The eggs lay but shallow, and 
within the influence of the sun, just under a little 
heap of ficsh-moved mould, like that which is 1aised 
by ants” Ife informs us that “in fine weather 
about the middle of April, and just at the close of 
Heh they begin to solace themselves with a low 
dull Jarnng note, continued for a long time without 
interruption, and not unlike the chattering of 
the fern-ow!l or goat-sucker, but more inward ’ 
Latreille says the song of the male, which 1s head 
only at evening and dunng night, 18 soft and rather 
agreeable. 

Fig 3405 shows the mole-cruicket, with @ separate 
outline of one of tts hands; and Fig. 3406, the nest 
of the same insect, with the egzs 

Among the insects which bury their eggs in the 
earth by means of an ovipositon, are the ‘lipule on 
crane-flies, so abundant in grassy meadows The 
ovipositor ts simple, bifid at the point, he a pan of 
pincers, sharp, hard, and horny (see Fig 3467) The 
egys are small and black, and of these each female 
deposits several hundieds The position she assumes 
8 very singular. Raising hersell pe: pendiculatly on 
her two hind Jegs, and resting on the ovipositor, she 
steadies heiself by clinging with the other limbs to 
the surrounding herbage; she then thrusts the ovi- 
positor in the earth to the first ring ot the body, and 
deposits a single egg, this dons she moves for- 
wiids, still maintaining her upright position, and 
peitorns the same operation again, dnd so on till 
the whole of her eggs are salely lodged in the 
giound. The maggot, when hatched, attacks the 
100te of grass and other herbage, and the ravages 
which myitads of these cate: pillars produce are often 
very serious, They have frequently destroyed entire 
fields of 11sing wheat and acres of verdant pastur- 
age. 

BA minute fly of the same family often proves even 
more injuiious; we allude to the wheat fly (Cecido- 
mya fritict), which, by meansot a Jong, slender, tubu- 
lar and retractile ovipositor, deposits ifs eggs upon 
the inner chaff, in which the furrowed side of the 
grain is imbedded, fixing them by a glutinous secre- 
tion. They are occasionally placed in the intenor 
parts of the flower and chaff. * A glutinous thread,” 
says Mr. Shueff (Loudon +‘ Mag of Nat. Hist.’ Nov. 
1829), ‘ftiequently connects a cluster of eggs with 
the style, where the Jarve seem to subsist on the 
pollen; in one instance fitteen eggs were numbered 
on such a thread, several of which were suspended 
on the portion extending between the chaff and the 
style. The fly seems thus not only to provide a con- 
veyance from the Jarve to the style, but also foad 
for their support. The anthers are prevented from 
leaving the style, in consequence of being gummed 
down by the glutinous matter of the fly; the pollen 
is thereby detained for the use of the larva, which 
would otherwise be in part carried out of the glumes 
by the expannon of the @laments, known to farmers 
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“The larva are produced from the in the 
course of eight or ten days; they are at het pur. 
fectly transparent, and assume a yellow colour a fai 
days afterwards. They travel not from one flaret {9 
another, and ‘urty-seven have been numbeied on one, 
Occasionally there are found on the same ftoret larvan 
and @ grain, which is generally shrivelled as if de. 
prived ot noutshment ; and although the pollen ma 
furnish the Jai vee with food in the first instance, they 
soon crowd around the lower part of the germen 
and there, in all probability, subsist on the matter 
destined to form the grain.’ They appear to pasa 
the winter in the earth in a pupa state, leaving the 
ears of wheat at the latterpart of July. These cater. 
pila» are happily very subject to the attacks of two 
species of ichneumon-fly, which deposit their eggs 
in thee body of their victim, on which the future 
larvez subsist. Were it not for this check to the in. 
crease of the wheat-fly, its multiplication would be 
most alarming. 

Fig. 3409 oe beara the germination of a grain of 
wheat a, the heart of the grain, the part devoured 
by the larva; 5, the bag of the seed; ¢, the root; 
d, vessels to convey nutriment; e, ¢, feathers con- 
veying the pollen to fiuctify the seed. 

1g. 3170 shows the iemale wheat-fly: a, greatly 
magnified, }, larvee, of the natural size, feeding : ¢, 
one ot the larvw#, magnified. 

An allied but rather larger species, the Hes- 
sian wheat fly (Cecidomyadestructot ), has committed 
extensive ravazesin Ametica It was first observed 
In 1776, at Long Island, in the wheat-fields, whence 
it spread giadually, and in 1788 had extended its 
range two hundred miles {rom its ouginal locality. 
Yhese ‘flies literally appeared in clouds, and such 
were seen ciossing the Delaware, to the consterna- 
tion of the countiy, The panic reached England, 
and the subject engaged the earnest attention of the 
Privy Council, for gieat was the probability that the 
Insect inght be impoited, when the most disastrous 
consequences were to be anticipated. The female 
Hessian fly,so called trom an erroneous impi ession 
that 1t was conveyed into America among straw by 
the Hessian troops trom Germany, deposits from one 
to ten or twelve eggs in a single plant of wheat, 
between the sheath of the inner leat and the stem 
neaiest the roots, and in this situation the larva, 
with its head towards the root or frat yomt, passes 
the winter, and eating into the stem, causes it to 
break, and at once destroys all chance ot bearing 
grain. It 1s easy to conceive the results of the descent 
of a cloud of these flies over the corn-Jands of Kent 
o1 Essex. 4 fly, known in our own country, the Mark- 
wick fly (Chlosops pumilioms), the larva of which 
eats intu and destroys the stems of wheat, was erio~ 
neously regarded by Mr. Markwick as identical with 
the tertible Hessian fly, and his published obsetva- 
tions tespecting it caused no smal] consternation 
among the aguicultunsts. It would appear that at as 
only the carly wheat sown in October that is hable 
to Injury from its visits. At Fig. 3471 both insects 
aie teptesented: a, the Hessian fly (Cecidomya de- 
stiuctor), 6, the Mathwick fly (Chlorops pumuilioniy) 
magnified. 

All ae acquainted with those httle white mag- 
gots, ot larvaa, so common in cheese, and known by’ 
the name of hoppeis, they are the products of a 
minute black fly, with whitish wings margined with 
black, termed the cheese-fly (Piophila casel), This 
insect, by means of a retiactile ovipositor of great 
length, 18 capable of penetrating to a considerable 
depth into the cracks and fissures of the cheese, 
wheie it deposits its eggs, between two and three 
hundied in number In a few days these are 
hatched, and commence their depredations. Swam- 
meidam says that the decay of the cheese 1s really 
caused by these maggots, for they not only crumble 
the substance of if into small particles, but moisten 
it with some sort of liquid, so that the decay rapidly 
spreads. The cheese-hopper 1s destitute of limbs, 
but 1s provided with two stout horny jaws, which 
It uses both tor digging into the cheese and dragging 
itself onwards. On being exposed by the bieaking 
up of its retreat, this maggot endeavours to escape 
by the most astonishing Jeaps, which, the animal 
being without feet, ale performed in a very singular 
manner. The Jarva first 1aises itself upon its tail, 
which 1a furnished with two projections, to enable it 
to assume and maintain an upright sap toy It 
then bends itself, arching its body in the form of & 
eirele, and Jays hold of the skin of the tail with its 
mandibles; it now contracta with all ite energy from 
a circular into an oblong form, and with a sudden 
jerk assuming a straight line, propels itsel{to @ apn- 
siderable distance. ; 

The breathing tubes, or spiracles, of this ae 

ordinary case, along f 


illar are not placed, as in i 
edei, near aP head, and near the tail, a pair being 
situaléd at each part; and it is said by Swacimer 
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dam td have the of closing the anterior pair 
by tigen of @ vaivaler fold of akin, eo that when it 
js in the Mit of burtowing. all loose particles may be 
prevented from entering the orifices. 

Fig, 0472 represents this maggot and the perfect 

S By a minggot extended ; * m an arched posi- 
, in spiing; ¢, the same more con- 
tracted 7 aid, the fly, of the natural size; e, the 
fly magnified. 

There is a group of active predatory insects, 
termed ichneumon-fies, to which we have already 
alluded, many of which deposit thetr eggs in the 
podied of various caterpillars, others in the cells 
of certain bees and wasps. For this purpose the 
females are furnished with a singular ovipositor, 
often of considerable Jength ; 1t consists of a borer, 
hard and sting-like, between two long blades, which 
form its sheath. In many cases, perhaps in most, 
the borer 1s serrated at the point, which is extremely 





ute. 

Fig. 3473 shows a common species of 1chnenmon- 
fly, Pimpla manitestator and its oviposito:: a, the 
fly ; }, its ovipositor opened ; cc, & magnified view 
of the ovipositor ; d, the serrated point of the borer. 

This insect avails itself of the co Jection of cater- 

illars made by the mason-wasp for the support of 
its own larva, and assaults the cell after it 18 blocked 
up with tempered clay, having patiently waited till 
the whole was completed. By means of her ovi- 

ositor she drills through the barricade of clay, and 
hen deeply inserting it, deposits her eggs in the 
cell by means of the oviposito:, and which not only 
prepares the way, but also conveys them to their 
destined situation. Réaumur tells us that, having 
made an artificial vespiary of sand and mortar upon 
a wall, he perceived one of these ichneumons at the 
instant it alighted on the spot under which so many 
of the little green caterpillars had been stored up 
by the wasps. Its long tail, or ovipositor, which 
it carried honzontally, appeared to form but one 
bristle, though really composed of three, and this 
it raised, and lewered, and bent in various directions, 
and soon applied it to the blocked-up entrance of 
the nest, and worked it in the manner of a biadawl, 
turning its body from night to left, and the contrary, 
In thia labour it persevered for a quarter of an hour 
before it succeeded in penetrating to a sufficient 
depth and reaching the coil of cate: pillars, on which 
its future larves were to feed, to the destiuction of 
those of the wasp. 

Fig. 3474 shows the ichneumon fly in the act of 
depositing its eggs: a, an ichneumon-fly at rest; 
4 d, its ovipositor; c, an ichneumon which has just 
bored through the clay bariicade of a mason-wasp’s 
neat, at ¢, into which her ovipositor, d, descends to 
the roll of caterpillars, f, where the egg 1» Jaid, 

Among the caterpillars which become the victims 
of ichneumon-flies, that of the common cabbage- 
butterfly (Pontia Brassicaz) 1s about the most com- 
mon. The fly which attacks this, the Microgaster 
glomeratus, 13 of small size, black, with pa legs. 
Marking ifs victim, it settles on it, and then deli- 
berately plunges its ovipositor between the rings of 
the caterpiliai’s body, and deposits an egg in the 
wound ; this done, it shifts its place, pterces again, 
and deposits anothe: egg, till twenty o: thirty are 
Jad, Yhough wounded in so many places, the 
caterpillar seems to feel but little pain, and only 
gives a slight twitch now and then, as if irritated, 
nor does the body become swollen. Ina little time 
the eggs hatch, in the meantime the caterpillar 
vats, ows, and changes its skin as usual ; the living 
poe within subsist all the while on the living 

ody of the caterpillar, and strange to say, avoid 
the vital organs, instinct-guided in then ravages. 
In due time the caterpillar leaves the plants on 
which it has fed, and creeps up walls or palings, as 
if about to undergo its tiansiormation. The parasite 
Jarves are at this crisis ready to emerge; they eat 
their way out, change immediately into the pupa 
state, and envelop themselves in cocoons of bright 
canary-coloured silk, Clusters of these little yellow 

pe may be seen in autumn on garden walls, and 
often the withered empty skin of the dead caterpillar 
in contact with them. 

Fig. 3476 represents: aa, the caterpillar of the 
Pontia Brassicee ; 6, the eggs of the butterfly glued 
to the leaf; c, the Microgaster glomeratus, magni- 
fied; ddd, the magnified view of a dissected cater- 

illar, in whose body a number of the larva of the 
chneumon in question have been hatched; ¢, the 
silk cocoons spun by these larve after their exit; 
f, the larve spinning their cocoons; g, the larve 
ont their way out of the body of the caterpillar. 
at it 18 not only into caterpillars that ichneumon- 
flies thus introduce their eggs; there are certain 
very minute species which & lutely deposit their 
egge within the eggs of other insects and spiders, 
upon theee do the larve subsist. Bonnet 
assures ve thet he hes had ocular demonstration 
of the fact, and witnessed the evolution not of one, 
but of « nuniber of these minute parasites from the 
ogy ofa buttertty, Others agsin deposit their eggs 
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an enemy in the Microgasteraphidium. A very rare 
species, the Evania apendigester, which has been 
occasivnally found near London, selects that nu- 
sance of our kitchens the cockroach (Biatta), as the 
hving depository of its eggs (sée Fig. 3476, Evama 
apendigaster, magnified): while a still more rare 
species, Stylops Melitte, first discovered by Mr. 
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by, introduces its eggs into the body of the black- | 


bionze bee (Andrena nigrocenea), and perhaps other 
species, (See Fig. 3477, the Stylops Meiitiw, mag- 
nified.) The species of an allied genus, Xenos, have 
been discovered parasitic m wasps, by Professor 
Peck,1in Amenca Fig 3478 represents @ species 
of ichneumon, 1n which the Jong ovipositor 1s 
adapted for probing the nests of other insects. 

Let us pass to other insects which bore into the 
bark or alsianee on leaves of trees and plants, and 
there form a nidus tor their eggs; imstinct-guided 
in the selection of the vegetable peculiarly suited 
for the food of the future Jaive: among these are 
the Cicadse, or tree-hoppers, the gall-flies (Cynips), 
and others. 

The tuneful Cicade (which are not grasshoppers, 
as the term is often most erioneously translated) 
are common in the south of Ewope, but not in the 
more northern portions, and but one tiue Cicada, 
we believe, 1s to be found in our wland—the Cicada 
heematodes, discovered by Mr. D. Bydder, in the 
New Forest, Hampshire. 

These insects, which Virgil describes as rending 
the bushes with their song, display the most inter- 
esting and curious habits in the mode adopted for 
securing their eggs. The female, which is mute, 18 
armed with an ovipositor, or, ay Réaumur calls it, 
an auger (tanére), by means of which she ts enabled 
to cut out Jong cells in the branches selected tor the 
reception of her eggs. 

The instrument 1s ofa considerable size, and when 
not in requisition 18 lodged in a sheath in # groove 
of the last abdominal ring, from which it can be 
protruded at pleasure. When examined with a 
microscope, if 1s seen to consist of three portions— 
a middle horny portion, speai-pointed at the apex, 
and two horny sheath blades, with nine seltations 
on each side at the pomt, acting as’a file or saw. 
The stems of these two files are giooved along then 
inner side, and each gioove 3s fitted by a ridge ol 
the cential borer, so that they both stiengthen 1, 
and also slide up and down it, as moved by powel- 
ful muscles they rasp orsaw the wood. The branch 
chosen 1s either dead or very diy, and of such asize 
that the excavation will extend to the pith, which 
however 1s Jett untouched to form a bed for the eggs. 
These are very numerous, one female laying fom 
five to seven hundred, and are distitbuted in many 
cells. the mouth of each excavationeis protected 
by the litle fiagments of wood detached dung the 
operation of boring. The lave, when hatched, 
issue forth out of the apertures, seek the ground, and 
feed on the roots of plants, burrowing through the 
hard soil, They aze transformed not imto torpid 
pupm, but mto active nymphs, yemarkable for the 
strength and size of thei toe limbs, which are ad- 
mnably adapted for digging. Fig 3479 represents 
the ovipostor of the tree-hopper magnified , and 
Fig 3480, excavations 1n a sniall bianch, with the 
eggs in situ. 

The saw-flies (Tenthredo) also deposit their eggs 
in grooves cut in the stems of twigs or bianches, by 
Ineans of an ovipositor of cunous Construction. his 
instrument 1s retracted within a narrow abdominal 
sht, and when brought into view and examined b 
means of a microscope, 1s found to unite in ifsell 
the propeities of aiasp and saw. There are two 
fine and iigid blades with remarkable serrations, 
having their backs lodged in a groove formed by two 
membranous plates, which are thich and stout at the 
base and narrow at the point; these form a suppor 
to the saws, which ale worked up and down, by the 
force of muscles acting upon them. besides the 
waw-edge, these blades have rasping pectinations, 
or comb-hke teeth on the back of the instrument, 
which 1s thus rendered moie @fheient. Fig. 3481 
shows the oviposito: of a Tenthiedo prot ruded from 
ifs sheath, magnified. Fig. 3482 shows the ovipo- 
sitor still more magnified: the comb-like rasp hie 
indicated by the cross-lines. Fig. 3483 shows a 
portion of the saw, very nghly magnihed, with the 
pectinations baséd upon the transverse lines. When 
the saw-fly has fixed upon a branch as the recipient 
of her eggs, she bends her body, protrudes her saw, 
{orm a groove in the bark, and 
in this deposits an egg, gluing it to its place by a 
sort of fiothy secietion; then moving onwards. she 
works out another groove, and places it in an egg, 
ag before, and in this way continues till al) her egys, 
about twenty in number, are deposited. This occu- 
pies her more than one day ; fur Réaumur observed 
that it took one of these flies ten hours and a halt 
in making six grooves in succession. The grooves 
appear Jike smail punctures with a Jancet, which 
become wider, with more elevated edges, as the egg 
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increases, till the larva is hatched, and makes its 
exit. One species caer pie d with deep violet wings 
and a yellow body, and which selects the rose-tree 
for her eggs, instead of depositing them sepaiately 
in distinct punctures, forms one long lit, and there 
oe er en in two paralle} rows, each in a Inttle 
-hke depression. Fig. : re 
en taped g sic presents the eggs 

Ot the ravages of the larvae of the saw-fly on the 
leaves of the gooseberry and currant trees es recially 
dunng certain years, the gardener can unlold a sad 
account. This insect, the Nematus Ribesu, does not 
hke other species, cut a groove in the branch in 
which to deposit her eggs, but, according to Réau- 
mur-——who introduced a pan of these flies under a 
bell-glass, with a branch of a red-cunrant bush, in 
order to watch thei operations—the fly passes un- 
der the leaf, and there deposits her eggs, mx of 
which were laid and secured to the leaf in the space 
of a quarter of an hour; but, as he says, without 
any perceptible groove being cut, notwithstanding 
the possession of asaw. It is very probable, how- 
eve1, that a minute Incision was made, which fitted 
the egg closely, and apphed glue to it, and which 
might easily be overlouked. In about three weeks 
the caterpillars aie hatched, and feed together in 
troops, often stiupping the trees of every leaf; whole 
plantations of goosebersy and cunant trees are fie- 
en devastated, al] hope of fruit bemg de. 
stroyed. The caterpillar is green mixed mith yel- 
low, and shagreened with minute, raised, black dots. 
At its last change of skin these colours disappear, 
and it becomes smooth, and yellowish white. It hag 
ix legs and sixteen pro-legs. 

Among out Butish species of saw-fly there is one, 
the Nematus Capiess, the cate: pillars of which are 
exceedingly destructive to various kinds of willow, 
sallow, and ozier; entirely stripping off the leaves. 
While feeding they assume singular attitudes and 
cling by the fore feet. The fly makes its appear- 
ance in spring, and the female deposits her eggs in 
a i.ound patch on the bach of the leaf, but not on 
the nervures, 48 does the saw fly of the gooseberry, 
which it very Closely resembles. Another. species, 
of large size, infests the alder (Alnus glutinosa) ; it 
is the Selandiia Alm of Stephens: the eaten is 
very voracious. 

In North Amenica, a species of saw-fly, Tenthredo 
Cera, is most destiuctive fo vanous f ult-trees—as 
the cherry, plum, pear, and quince—and has of late 
yeas 60 increased as to produce serious alarm in 
some districts The caterpillar is called the slug- 
worm; and when numbers ae collected together, 
they exhale a most unpleasant odour. The histary 
of this caterpillar, and its devastations, 18 written by 
Professor Peck (¢ Nat. Hust. of Slug-worm,’ Boston, 
1799). 

Fig. 3185 iepresents the saw-fly of the goose- 
beny—Nematus Ribesn—aaa; on the leaf 6 its 
eg aie shown, adheiing to the nervures; od, the 
catcipillars cating; ¢c, one rolled up, f, one ex- 
tended 

Fig 3486 :epresents at @ the caterpillars of 
Nematus Caprice, on the ozier, 8, those of Selandna 
Alm, on tne alder. 

It may have suggested itself to our reader, that 
excepting as it respects use, there 18 great affimty 
between the sting oi the bee or wasp and these heen 
ovipositors, which we have noticed in the ichneu- 
mons atdsaw flies, and such Is really the case, and 
as its details will be perhaps better understood by 
being compared with the ovipositors mentioned, we 
may here say a few words respecting It. 

The sting of the bee 1s really a formidable 1n- 
strument, aud so extremely acute, that a good glass 
will not render the eatieme point visible, asit wall 
that of a needle — It consists of an exten: Je sheath, 
enclosing two needle-shaped darts much finer than 
a human hair, and scaicely to be distinguished by 
the naked eye, these with the sheath togethe: form 
the sting, and the whole of the parts are numerously 
barbed at the point; hence when plunged into the 
skin, the bees can seldom withdiaw them, and they 
aie consequently wienched out of the insect's boay, 
most plobably to its speedy destruction : the sting 
is moved by powerful muscles, eight in number, 
accoiding to Swammeidam, which by their action 
protrude fiom its recess and uige into the shin ; it 
appeais that each part of the sting is capable of 
separate movement. On more than one occasion, 
when the sting of a wasp, the point of which has 
been just forced into the skin, has with the whule 
apparatus been turn from the insect’s body, have we 
seen the muscles continue their movements, and 
that for a considerable time. Was the sting of a 
wasp or bee a simple sharp weapon, it would give 
not so much pain as the puncture of a needle, but, 
as we well know, it produces very great pain and 
inflammation ; this pain 1s owing to a pomwon which 
the sting distils into the wound, and which is se- 
creted in a Jarge sac attached to the base of the 
weapon, and communicating with it by means of a 
fine tube, through which the poison flows. The sac 
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muscle with which it is 
by its contraction forces the 
fluid through the tube. 

Asin ch cae of snakes, the poison of the bee and 
wasp appears to have acid properties, and will 
change vegetable blues to red. 

atices ase on record in which persons have 
lout their fives from the attack of a horde of bees; 
and serious results from their stings are by no 
means of uncommon occurrence. To small animals 
it is fatal; and Fontana considers a single grain 
sufficient to destroy a pigeon. 

Fig. 3487 exhibits the structure of the sting of 
the common bee: a, the terminal ring of the ab- 
domen, cut open so as to expose the recess in which 
the sting and ite appendages aie seen, d, the sting 
and its appendages removed fiom the abdomen, 
e,@ profile of the sting and appendages. all are 
greatly magmified, but in different degrees Fig. 
3488 uhows the poison-bag of the hee attached to 
the base of the sting, highly magnified, 

From this digression respecting the sting of the 
bee, we pass to other groups of ovipositing insects ; 
and the gall-flies (Cynips), of which the species are 
very numerous, will engage notice. 

Whoever jooka at a willow tree will see on its 
Jeaves, often very abundantly, oval reddish or brown 
tubercles o elevations; on opening these each will 
be found to contain a minute larva: oak-apples, as 
they are popularly called, are familiar to every one ; 
these again are tenanted within by larve in both 
these instances the larva is that of a species of the 
Cymips family. 

Similar excrescences in the form of little round 
berries, may be seen on the leaves of the oak, 
produced by the Cymips Quercus-folu. (Fig. 
3489. 

The Cynips lays her eggs by means of a Jong ovi- 
positor, which in some species 18 conspicuous at all 
times, but in most 3s coiled up spirally within the 
abdomen, and invimble unti] protruded, when it 
appears like a very slender curved needle, longer 
than the body of the insect itself, The mechanism 
by which it 18 darted out 1s analogous to that con- 
nected with the tongue of the woodpecker, and 11 18 
completely under the contro! of the insect = Fig. 
3490 represents the ovipositor of a species of Cynips 
greatly magnified. Fig. 3491 shows the mode in 
which it 1s coiled up in the abdomen, and the fly 
itaelf, highly magnified. By means of thi» instru- 
ment the Cymps pierces the outer skin on cuticle of 
the leaf, or twig, and introduces her egg accom- 
panied, probably, by some secretion capable of 
deranging the organic actions of the circulatory and 
secretory vessels, for ina short {ime the egg becomes 
surrounded by a thickened layer, which gradually 
increases, assuming different forms according to the 
species of Cynips, and of the tree it has selected, 

e gall tubercle may be then considered as the result 
of diseased action on the pait where the puncture 
has been made , but what it positively 1s that pro- 
duces that diseased action, and how it 1s that the 
same kind of gall should invanably be produced by 
the same insect, ate points respecting which we ae 
in the dak, Besides, in many instances it 1s nof 
a mere nut or apple that 1s produced, but a truly 
morbid excrescence, with unnatwal filaments hke 
moss growing over it Look at the Bedeguar- 
gall of” the dog-rose, produced by the Cynips Rose. 
This is so common that 1t must be familias to all, 
it 18 @ sort of ball or apple, covered with red mossy 
filaments, on the stems of wild dog-roses. This sin- 
gular excrescence results {10m several punctures, 
and the deposition of as many eggs, and 1» often of 
considerable size. In this the larve live, each 
Jodged in its own cell, and as they there pass the 
winter, the’ thick mossy coveiing preserves them 
from the intense severity of the cold, and 18 the 
more necessary, awthe hedges are bare of leaves, 
and afford but little shelter, besides whieh the ex- 
crescence 1s often seated Ingh, and exposed to the 
wind, Early in the spring the larvie undeigo their 
change into the pupa state, previously to which they 
work their way out of the dred and indurated gall- 
nut by means of ther sharp mandibles, and in 
summer undergo their final change into the winged 
state, to decorate in their turn the rose-trees with 
other mossy balls. 

The filaments which compose the mossy covering 
an question are individually slender and branched, as 
seen at Fig. 3492. Fig. 3493 represents the bede- 
guargall of the wild rose, much less than the ordi- 
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nother species, the Cynips Quercus-gemme, 
produces very singular ge Ja, termed from their 
scaled g mdi: artichoke galls. They are placed 
on the twigs, and might be mistaken for buds; in 
aise they axaned & filbert, and are composed exter- 
nally of conewntric leaves, overlapping each other 
like pointed séalen, and ere evidently intended 
a means of protec arve within from fe 
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these leaflets are produeed is useless; however, it 
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formed, es indeed are all 
one galls, and uire their full B sch 
ig. $494 exhibits thes artichoke-galis of the’ ogk, 
with the Cynips that makes them, of the natural 
size ; a, the ovipositor magnified. ' 

A structure in some_ respects aimilar ig produced 
on the stalk of the Dyer's Bioom by the Cynips 
Geniste., These galls, which very in size from that 
of a filbert to a walnut, are generally of a globular 
shape, the stem passing through the centre; exter- 
nally it 1s composed of a multitude of leaflets, each 
rolled up, the pomt ending in a bristle. Internally 
Its substance 1s fleshy, and on it feed multitudes of 
larves so minute as to be discerned with difficulty. 
It would seem that the buds of the branch bearing 
this gall never push out into shoots but only de- 
velope leaves, which are all rolled up and turned 
round the stem, indicative of a general morbid 
action, 

Fig. 3495 represents the Pa galls of the Dyer's 
Broom: A, one of the galls, B, a leaflet from it, 
magnified. 

A very remarkable gall, but by no means com- 
mon, 1» produced on the oak by a species of Cynips. 
It appears in the form of a woolly or cottony sub- 
stance around the twig at the origin of the leaves, 
and mght be mistaken for a cluster of the Aphis 
lanata, covered with their white down. Internally 
the gall resembles in substance the bedeguar of the 
rose, but the cells in which the larves are jodged are 
not so irregularly scattered, but arranged at the 
offgoings of the leaf-stalks; there me also small 
isolated groups of cells. The woolly covering 1s 
analogous to the moss which invests the bedeguar of 
the rose, and 1s probably intended also as a pro- 
tection against cold. Fig, 3496 1epresents the woolly 
gall of the oak, less than the natural size. 

The young shoots of the hawfhein are subject to 
the attacks of fly, not a Cynips, but probably a 
Cecidomya, which pioduces a semigall, formed by 
a crowded bunch of leaves, which appear cuiled and 
halt withered, and, as it were, crumpled up togethe: ; 
the twig which they terminate 1s stunted, and the 
intertwined Jeaves, moreover, we covered with m- 
nufe spines, among these leaves uumeious minute 
white larve wok their way, keeping, however, in 
the centre of the fohage which encloses them. This 
kind of sem)-gal) 1s represented at Fig. 3497. 

Those galls of the oak called oak-apples, so offen 
seen on the slender twigs, are formed by a species 
of Cynips (Cymps Quercfs), and often attain to a 
large si7e they ure more o1 less rounded like a 
small apple, but Jess regular and with imdentations 
on the surface, the skin, however, 1s smooth and of 
a greenish yellow, more or Jess tinged with a ruddy 
hue. At the time of them tust formation they have 
a few leaflets at the base, but these soon fall off. 
Their substance iw fleshy. If one of these oak- 
apples be split vertically, a number of granules will 
be seen, in each of which 1s a minute larva, and 
running to these granules from the stem are an 
equal number of fine fibres, of which the granules 
aie the termination. It 1» probable that these fibres 
aie the nervures of what would have been Jeaves, 
and Reaumur thinks that they do carly sap to 
nowish the morbid exciescence, or gall-nut. The 
perfect insect makes its appearance in June or the 
beginning of July. Fig 3498 shows two oak-apples 
on the fwig of an oak, and one cut open vertically, 
displaying the granules and their vessels 

Galls wie often to be found on the bark of the 
oak at the line of junction between the root and 
stem, They are similar in stiucture to the oak- 
apple,and me probably produced by the same or 
aclosely allied species, and at a season of the year 
in which the buds 0: young twigs are unfit for the 
reception of eggs. These hinds of galls are shown 
at Fig. 3499. 

Clusters of very curious galls are often found 
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on the oak, which in ,size and appearance a 
good deal resemble the oak-apple, but which are 
really very different Each of these galls contains 
but a single larva; the outer surface 1s haid, woody, 
and yellowish: beneath this the structure 1s flesh 
and spongy, and in the centre of the fleshy inside is 
asmall hard case, or inner gall, in which the larva 
will be found to reside, numbers of these galls, fiom 
two to seven or eight, each distinctly separated trom 
its neighbour, are frequent on the extremity of the 
branches. 

The willow often exhibits galls of a very similar 
structure, with this difference, that, instead of one 
cell only, there are several, irregularly distributed 
through the inner fleshy substance. These galls 
are seated either on the body of a branch or at its 
extremity; they are covered with a smoother bark 
than that of the branch upon winch they grow. 
Fg. ad represents the Woody gall] on a willow- 

ranca, 

‘The name of Currant galls has been 
several kinds, but particularly 6 ‘those which Phe 
on the catkins of the oak ; pied rae the catkins, 


which hang more or less thickly loaded with them, 
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currant ge 

We may here notice the 
valuable a one of the ingredients used we aveing 
and so remarkable for their astringent qualify ang 
bitterness. These are the production of a ite of 
Cynips, and occur chiefly on the quercus infectoria ; 
they vary in size and quality, the largest equalling 
nutmeg in magnitude, while others are not muh 
larger than a pea, and no doubt they are a 
by a distinct species of fly. The surtace is generally 
covered with irregular lines and little ndges, and 
their external crust is hard and woody. One varie¢ 
18 white or velion another dusky olive green, grey, 
or ied black, The white vanety 1s the largest, 
but the least esteemed, and 1s Often pierced with a 
smal] aperture, through which the insect had made 
its exit. These are obtained in Syria and Cyprus, 
The best ot dark galls are imported from Aleppo 
and Smyrna. ‘ 

Galls enter into the list of articles of the Materia 
Medica, but their employment is very hinted. They 
are used in making ink. 

Galls are not exclusively the production of the 
Cymips family of insects. It appears that certain 
species of heetles, called Weevils (Curculie), have 
the power of intioducing their eggs into the sub- 
stance of leaves, or beneath the cuticle of bark, 
Kuby and Spence have asceitamed that tubercles 
found on the roots of chailock (Sinapts arvensis) are 
due to the operation of a species of weevil (Curculio 
contiactus). ‘Lhe roots of the hollyhock (Alsea rowea 
are often much injured, and all covered with roug 
excrescences, which contain the laives of other spe- 
cies, and those on the roots of cabbage-plants are 
tenanted by laive also, others dwell in woody galls 
on the Jeaves of the Guelder rose, the hme, and 
beech The hawthorn also a subject to galls pro. 
duced by weevil. One of these is described by Mr 
Rennie as placed at the extremity of a branch, and 
enfolded by a bundle of leaves, which én being 
opened displayed a brownish rounded woody sub- 
stance, resembling the yalls of some of the ynips 
tribe. On being opened a small yellowish grub 
appeared coiled up, and feeding on the exudan 
juices of the tree ; 1t was placed in a@ pasteboa 
box with a fiesh shoot of hawthoin, but it made no 
attempts to construct a cell, or attack the fresh 
shoot—a proof that the egg was o1ginally introduced 
by the puncture of the parent. Yet though thus 
exposed to the air, and deprived of a great portion 
of its nutriment by the Joss of a portion of its cell 
and the drying of the rest, it went through its 
changes, and at last appeared 1n the form of a small 
greyish brown beetle of the Weevil family. Mr. 
Renme adds that in 1830 these galls wee very 
abundant dunng the summer. Fig. 3502 represents 
the gall of this species of weevil on the hawthorn: 
a, the gall opened to show the grub. 

Besides Weevils, there are certain two-winged 
flies, as the thistle-fly (Tephrtis Cardu1), which pro- 
duce woody galls on the thistle, or, as another spe- 
cies does, on the common white bony (Briona 
dioica). In the latter, the fly lays its eggs near a 
joint of the stem; the grubs live upon its substance, 
and the joint swells into an oval exciescence tur- 
rowed in several places. We have already alluded 
to the semigalls or partial galls of the gall-gnats 
(Cecidomyee). Q 

Many ees of Aphis produce partial galls, or 
cells, on the leaves of trees and plants, which serve 
as ‘procreant cradjes,’ In some cases these cells are 
complete without any aperture, in others they are 
in the form of inflated vesicles with a narrow open- 
Ing on the under side of the leaf, the convex surface 
of the vault rising on the upper side. We often see 
this disto:tion of the leaf in the mountain ash (Py- 
rus aucuparia). Often indeed the cells are ve 
large, and, though open underneath at first, the ori- 
fice becomes ultimately closed, in consequence of 
the repeated punctures made by the inséet round its 
edge, trom which the sap 1s exuded, and which are 
followed by a diseased action which soon ends in 
the closure of the aperture. Ifthe cell be examined 
in its early stage, it wil] be found to contain & 
single pregnant female ; but :f when closed Up, & Nd- 
merous brood will meet the eye, and these, by the 
punctures they make in order to obtain nutniment, 
extend the influence of the deranged action of the 
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leaf, and enlarge the walls of their domiaile. The 
species in question is the Aphis sorbi! Fig, 3608, 
m ote ' 

us at once, however, prevent any mijsoon- 
struction respecting the cells fee ae pro- 
duced by the aphides; thas insects do Rot phno- 
ture the’ cuticle of the leafwith an » and 
“ tan erg in the ovifioe mails ; et 
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which ‘pass the winter in a torpid state. Such at 
denst 4s ordinarily the case, and what is more re- 
-markable is this, that the aphides which make their 
uppearance in. full activity are females exclusively, | 
end:.prolific, being endowed with almost incredible | 
feeundity ; but no males are found till the autumn. 
At.is: not in fact necessary for the young female | 
aphides produced during summer to pair with a° 
male, which indeed would be impossible, as there are 
no males to be found, yet these females go on pre 
ducing their young daily, these young themselves 
still fertile; and from.a series of experiments sug- 
gested by Réaumur, and conducted by some of the 
Wroash acodenicians: it was made manifest that nine 
generations. came successively into being, without 
pairing, in the ‘course of three months. Réaumur 
calculated that one aphis may be the progenitor 
during its life of 5,904,900,000 descendants. 

_. To return to the cells or galls made by these in- 
sects; among the more remarkable are those pro- 
duced, on the leaves of the black poplar, by aspecies 
termed Eriosoma populi, which in June or July 
may be seen carried about as it were by the wind, 
and appearing like a little tuft of snow-white down. 
Its body is in fact covered by long downy filaments, 
which rather impede the use of its wings, though 
they may contribute to its buoyancy, as it floats in 
the air; as among other aphides some are winged, 
others not, nor are all covered with this white down, 
which is perhaps peculiar only to the females, and 
during a certain portion of the summer. How 
this may be is not well ascertained. This species 
punctures the leaves and leaf-stems of the poplar, 
feeding on the exuded juice ; and each female, hav- 
ing fixed upon a convenient spot, there remains 
stationary, repeating her punctures, till by degrees a 
thick fleshy wall begins to rise around her on the 
injured leaf, and at Jast encloses her in a cell, a 
small opening remaining in some part. Here she 
brings forth a numerous brood, and these in turn 
enlarge the cell, and feed on the flowing sap, till, 
having attained the winged state, they make their 
exit, spread abroad, and found new colonies. 

Fig. 3504 shows the galls produced on the black 
poplar by the Eriosoma populi, and the various forms 
of the insects, winged, wingless, and covered with 
down, both of the natural size and magnified. _ 

It is extremely common to see the leaves of various 
plants and trees curled up and distorted, with a host 
of aphides embowered within the chamber thus 
formed: the leaves of the raspberry bush are very 
frequently thus affected, and become the nests of 
these insects, into which, however, the Jady-bird 
(Coccinella) finds her way, and thins the living mul- 
titude. It is aluo very common to see on the leaves 
of the currant tree, numerous red bulgings irregu- 
larly clustered together, which when examined will 
be found to be concave underneath, and filled with 
aphides (aphis ribis), feeding on the juices of the 
leaf, which becomes thus diseased and deformed by | 
their punctures. See Fig. 3505, a leaf of the cur- 
rant bush, distorted by these insects. 

In like manner the succulent twigs and tender 
shoots of plants become warped and unnaturally 
twisted, and even spirally contorted, by the opera- 
tions of these insects, as seen at Fig. 3506. 

_ A pretty pseudo. gall is produced on the Scotch 
fir (Pinus sylvestris) by one of the largest of our 
aphides, the Aphis pint; it is a scaled excrescence, 
not untike the fruit of the tree in miniature, and ofa 
reddish colour. It generally appears on the termi- 
nal shoots, and may be found during the summer 
months, »: (Fig. 3507.) 
While speaking of galls and other unnatural ap- 
pearances resulting from insects, we may observe, 
that singular excrescences are often to be observed 
on ehruba and trees, in which no larve can be disco- 
vered. These morbid tumours may have arisen from 
disense originating in the branch itself, or produced 
by some external injury, sometimes, perhaps, by the 
-abtagks.of insects. Fig, 3608 shows a branch of the 
branible thus diseased ; and Figs, 3509 and 3510, two 
pho the hawthorn in a similar condition. 
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trees, resulting from a wound followed by the intro- 
fiaa of an ogg, we may turn to consider some. 
alogous tumours produced. in the skin of 
jimsals.. All have heard of the Breeze-fly 
off the (ais bovia, Clark; Hy 
 dipterous... ipo : 
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The female of this insect is generally believed to 
deposit her eggs in the fatty and cellular part of 
the skin of cattle, by means of a singular ovi- 

ositor, consisting of a horny tube, shutting up in 
our pieces sliding within each other like a tele- 
scope; the terminal portion ends in five points, 
which together constitute a borer. Of the five 
points, three appear to be curved, the other two 
are straight and hones. By some the puncture: with 
this instrument is said to cause temporary but in- 
tense pain, an acrid secretion being, it is supposed, 
instilled into the wound ; and it is {rom an instinctive 
dread of the suffering it produces, as they insist, that 
the herd are scattered by thg fly when it makes its 
appearance. The (Estrus ftarandi, however, is 
an equal terror to the Reindeer, and according to 
Linneeus this fly lays its eggs merely on, not in, the 
skin of that ancl the grub afterwards burrowing 
its way and causing large tumours. 

Some naturalists consider that the puncture of 
this fly does not occdsion any pain, and that numbers 
of eggs are deposited in places on the hide, from 
which the ox could have lashed off the insect with 
its tail, and Réaumur says that he has seen an ox 
ate away the ordinary flies collected upon a part 
full of these tumours, 

On the contrary, Mr. Bracy Clark contends that 
the gadfly does not pierce the skin with ifs ovipo- 
sitor at al, but merely glues it to the hairs, and that 
afterwards the grub eats its way under the skin, 
causing swelling and suppuration. It is indeed dif- 
ficult to decide between such conflicting opinions, 
for it is almost impossible to bring the mafter to the 
test of personal observation. Réaumur, who supposes 
@ puncture, though without pain, to be made, says, 
“ Whenever I have succeeded in seeing these insects 
at work, they have usually shown that they pro- 
ceeded quite differently from what I had imagined, 
but unfortunately I have never been able to see one 
of them pierce the hide of a cow under my eyes.” 
If then the gadfly does not pierce the skin, or 
pierces it without giving pain, to what are we fo 
attribute the terror of the herd? The same query 
equal]: spplies to the terror displayed by the rein- 
deer, of which Linnepus says, that “though amongst 
a her? :f five hundred there were not above ten of 
these flies, every one of the herd trembled and kept 
pushing its neighbour about,” and that “ when the 
fly touched any part of their bodies, they instantly 


made efforts to shake it off.” It has been suggested ° 


that the buzzing noise of the gadfly strikes the 
cattle with instinctive terror, asthe whirring noise 
made by the rattlesnake does those animals liable to 
the reptile’s attack. 

Again, we are assured that the gadfly of the horse 
(estrus equi) is beheld with every sign of agitation 
by the latter, and assuredly that species deposits its 
eggs on the hairs. 

Leaving then the question open as to whether the 
gadfly of the ox makes a puncture or not, certajn it 
is that at a very early period the grubs are found 
beneath the skin of the beast; where they lie, tu- 
mours, called warbles, form, and suppuration takes 
place in the cellular tissue; it is on the purulent 
matter that the grubs feed, and as they grow, the 
tumours become more extensive. Each grub is 
thus as it were a tenant of a cell at once protecting 
it and supplying it with nutriment. These tumours 
have each an external orifice, and this is necessary 
for the due ‘respiration of the grub; its spiracles 
are placed at the hinder part of the body, and the 
position the ane occupies brings the tail to the 
orifice, through which it emerges, rising to a level 
with the external surface; another object besides 
the freedom of respiration is answered by this ori- 
fice remaining open—it gives to the purulent matter 
a free exit, and prevents the suppuration from ex- 
tending to a dangerous degree. In due time the 
grub has attained its full growth and is penty 
sunie the pupa state ; it now pushes its way through 
the orifice, and falling to the ground, burrows in the 
earth, passes through a brief season of torpor, and 
appears in August a winged gadfly, to continue its 
progeny. Many of the grubs, however, perish; va- 
rious birds watch their egress from the tumours, and 
seize them as they are endeavouring to escape. The 
jackdaw and magpie are expert at this service to 
cattle; andthe Pique Basuf of Africa (see vol. i. p. 


ie) is of the same benefit to the large antelopes, 
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duced on the hide of cattle by the Gistrus bovis. 
To these tumours the farmer pays too little atten- 
tion; the grubs are easily removed by pressure, and 
it is certainly better to relieve a beast from their 
annoyance than to suffer them to remain, ~ 

The terrible zimb mentioned by Bruce in his tra- 
vels, which lives during the grub state in the hide 
of the elephant and rhinoceros, the ox and the camel, 
appears to be related to the present species, but, if 
Bruce is to be trusted, the zimb produces far more 
formidable effects. 

MM. Humboldt and Bonpland discovered a ape- 
cies in America, probably closely related to the 
(Estrus bovis, which attacks man himself. The per- 
fect insect is about as large as a housefly, and the 
tumour formed by the grub is generally in some part 
of the abdominal region; the Bub requires six 
months to come to maturity, and if irritated is apt 
to work its way deeper into the flesh, and thus 
sometimes occasions fatal inflammation. 

With respect to the (estrus equi, or horse gadfly, 
it glues by means of its ovipositor its eggs on the 
hair of the horse, instinctively selecting some part 
which it can reach to lick with its tongue; and, 
after depositing her store to the number of fifty or 
a hundred, soon perishes. These eggs may be seen 
about the shoulders and legs of horses turned out 
to grass in August. Two or three days alter being 
deposited they are ready to be hatched. Possibly 
the horse feels a little inconvenience from al) this 
glutinous matter sticking about and stiffening the 
hair, and he licks the part, and by the pressure of 
the tongue, and the mingled influence of the warmth 
and moisture of it, the ova are burat, and a small 
worm escapes from each. It clings to the tongue, 
and is thus conveyed jnto the mouth; thence it is 
either carried with the food into the stomach, or, 
impelled by instinct, it travels down the gullet, 
being of too tiny size to inconvenience or annoy 
the horse. Thus it reaches the stomach, and, by 
means of a hook on each side of its mouth, affixes 
itself {o the cuticular or insensible coat of that vi« 
cus, info which its muzzle is plunged; there it re- 
mains until the early part of the summer of the fol- 
lowing year, feeding on the mucous or other matter 
which the coats of the stomach afford. It has now 
become an inch in length and of corresponding 
bulk, and ready to undergo its change of form, It 
detaches itself from the cuticular coat to which it 
had adhered, and plunges into the food which the 
other and digestive portion of the stomach contains ; 
it passes with ‘he food through the whole length of 
the intestines, and is discharged with the dung. It 
then hastens to burrow into the earth, and, if it has 
escaped the birds that are eagerly watching for it, it 
has no sooner hollowed for itself a convenient habi- 
tation than a shelly covering is formed around it, 
and it appears in the state of a pupa or chrysalis, 

It here lies torpid for a few weeks, preparing to 
undergo its Jast change. It assumes the form of a 
perfect fly ; it then bursts from its prison, rises in 
the air, and seeks its mate. The work of fecunda- 
tion being accomplished, the male immediately dies : 
the female lingers a day or two in order to find the 
proper deposit. for her eggs, and her short life also 
terminates. 

The numbers of these larve or hots with which 
the stomach of the horse is sometimes crowded are 
almost incredible; we have seen large patches of 
them in close array ; they occupy the cardiac portion, 
and are said, formidable as they seem, to produce 
no mischief; at Jeast such instances are rate and 
accidental, other causes combining with their pre- 
sence. Occasionally they have fastened about the 
larynx, and produced a distressing eough, which no 
medicine could allevigte, and which became more 
and more aggravated as the larve increased, til] the 
sufferer sank under the exhaustion produced by 
incessant irritation. oe 

Fig. 3515 represents— A, the female of the Géstrus 
equi, nearly twice the natural size; B, two eggs 
magnified, deposited on a hair; C, bots, one half 
their natural size, adhering by their tentacular mouths 
to the cuticular portion of the stomach. KExcava- 
lions are seen in the cuticular coat, showing where 
others had been recently fixed; D, the full-grown 
bot detached ; E, the Gadfly of the sheep (Ccstrus 
ovis). The latter fly Jays her eggs on the inner 
margin of the nostril of the sheep, and the larves 
creep up the nostri), threading the sinuosities of the 
way, and causing the most dreadful irritation, which 
almost maddens the poor animal! ; ultimately they 
reach the. fronte! sinuses, and fasten themselves on: 
the living membrane, from which when fully grown 
" they detach themselves and creep down ree and 
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3506,—Lime-twig contorted by Aphides, 








3027.—Labium of Caterpillar of Goat Moth 





8919 —Larves of Insects 





8508,—-Caterpillars of Swallow tail Moth. 
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3529.— Egg of Cabbage Butterily 


9598.— Silk tube of Caterpillar of Goat Moth 
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3520.—( aterpillar of ‘liger Moth, 
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3596 —Caterpillar of Goat-Moth 


3532 Cajerpiiiars of Admirable Butterfly 





£081.—Spiny Caterpillars. 


+ $54 
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Sipe as perfect insects. 
ig. 3546 shows at one view by way of comparison 
the ovipositors of several insects wlready described. 

We e said that some insects are ovovii- 
parous, that ia, they produce not eggs, but living 
young. There 1s reason to believe this to be the 
case with most of the aphides, and it 1s so with cer- 
‘tain dipterous fires, as the chequered Blow-fly (Sar- 
oophaga earnaria), and others, It would appear 
that in these flies there 1s a large abdominal pouch 
into which the eggs are transmilted, and where, 
fostered by the warmth of the sun, the larvae be- 
come disclosed, and ready to be deposited upon 

utrescent antmal matters The eggs indeed of the 

low-flies which are oviparous, as the shining green 
blow-fly (Musca Coeesar, Linn ), and the common 
bluebottle (Musca vonutona, Tinn), veiy soon, 
during the sultry weather of August, become grubs, 
or, as they are often termed, maggots, but in the 
case of the chequered blow fly, even this rapid 
change 1s anticipated 

This latte: apecies is of a more slender figure than 
the common bluebottle, and of a dark colour with 
light stipes on the thorax The female measures 
about one third of an inch in length, and 1s pro- 
vided with an abdominal sac for the reception 
of the eggs, which are arranged in the form of a 
rol) of siband, and before exclusion assume the 
larva atate. Réaumur took the trouble to uncail 
thie rol] of compacted flies in embryo, and found it 
to measure about two inches and a halt in length, 
and to cot.tain about twenty thousand individuals 
After this statement w- shall cease to wonder at the 
suddenness with which large masses of decomposing 
animal matter become as it were instinct with life, 
heaving and moving with crawling myriads, ap- 
pointed to act as the scavengers of natuie 

Fig 3517 representse—A, the clu quered blow-fly , 
B, the abdomen opened and magnified, showing the 
coil of young larve, C, the eoi! of larve partially 
unwound, 

Another Jarge gray blow-fly»with red eyes, the 
species not ascertained, was also found by Kéaumur 
to be ovoviviparous, but in this the laiver were Jess 
numerous, and metead of being dispored so as to 
form @ spiel coil in the abdominal pouch, were 
arranged bal darronmurt Fig 3018 represents this 
fly at A, with the abdomen opened, showing the 
young maggots, and B,a peculiar respiratory appa 
ratus, sometmng like a cononet, obseived at the 
caudal extiemity of the meggols, and capable of 
being shut down or raised at pleasure 

We may now proceed from the eggs of insecta to 
conmder more definitely the cate:pillais or larvee of 
inaects, the changes they undergo, their modes of 
life, their means of protection, and thar general 
habits and manners—subjects all of the highest in- 
terest. 

We may premise by observing that the lave of 
insects form two great divisions considered as to the 
degree of their pertection, and indeed Burmeister 
bases his system of entomology on this point, making 
two primary groups, which he calls Ametabola, and 
Metabola. Without Jaying any stress on Bur merster's 
system or urging any objections against if, we may 
observe that the first division consists of two ordets 
of insects, namely the Hemiptera, and Orthopteia, 
including ifi the latter ns Dictyoptera, viz cock- 
roaches ; and in these, the Jarva rese mbles the peilect 
insect, but ss destitute of wings, and the pupa, 
instead of being motronicss and to:pid, runs about 
and eats, and exhibits rudiments of wings such 
pupe: are called nymphs, the tomer teim being 
applied to such as are torpid and limbless (the 
terms chrysalis, from golden markings, and aurelia, 
rather apply to the pupa of butterflies) Of the 
ametabolous division the water boatman (Notonecta) 
one of the Hemiptera, the crichet, locust, grass- 
hopper, &e., are examples The second division 
Metabola includes all the other orders In these the 
larva doesnot resemble the perfect insect, and isa grub 
or maggot without legs, or a caterpillar with legs 
The pupa, chryasalis, or aurelia 1s mostly limbless ex- 
ternally, though the limbs may be often seen beneath 
the case, and generally it 1s quiescent, for though it 
evel auir when imitated, it neither moves about nor 
GA r 

At Fig. 3519 are represented in outline, four 
larve ilJustrative of our observations A, an ameta- 
belous Jarva, or nymph of an Hemupterous insect 
(Zelua); the others are metabolous; B, the larva 
of a beetle ar coleopterous insect (Telephorus) 3; C, 
the eaterpiiiar of @ lepidopterous insect (Sphinx) ; 
D, the larva. of a dipterous insect, a gnat (Culex), 
and of aquatic Seabits. 

Now as respects the. non-locomotive powers, an 
abstinence from foad of metabolous pupa, there 
many exceptions; for example, the aquatic larve of 
the dragon fly Grourptors) becomes a pupa with 
lamba, which moves about and eats; the same remark 





MUSEUM OF ANIMATED NATURE. 
applies to the ephemere and ghats,as far at leget 
gs tepals their locomotive Leah The fact ts, 
that,so diversified are the forms atid characters of 
larves, and so various are the circumslanves con- 
nected with their metamorphons, and ao diversified 
18 their condition sn the pupa state, from the encket, 
cockroach, or earwig, in which the pupa closely 
resembles the perfect insect or imago, and enjoys 
active existence, fo the pupa of the silk-worm 
shrouded 1n its cocoon, that it 1s difficult to lay 
down definitions to which all will conform. 

The structure and varieties however of Jai vw, their 
pecuhar changes, and the condition of the pupm, 
will be best understood from the pictorial specimens 
upon which we shall comment 

All caterpillars, grubs, or larves, on exclusion from 
the egg are small, they increase rapidly in size, and 
are voracious , some carnivorous, others hei bivorous 
Those of many coleoptera or beetles, and of Diptera 
or two winged files, are destitute af eyes, and in 
othe:s these organs are largely developed Many 
have large and powerful jaws, as those af butterflies 
and moths, though in the perfect insect the mouth 
is haustellate Some Jarve are quite naked, others 
aie covered with hairs, and others again fainished 
with spines These appear fo be intended to be a 

rofection against natural enemies, and indeed, uf 
Madame Menan be correct, those of the caterpillar 
of Uiama Luilus are as hard a» wire According to 
Abbot, many caterpillars in America sting lke a 
nettle, and blister the hand when touched, and 
indeed the caterpillar of the gypsy moth of our own 
country (Hypogymna dispar) 1s covered with slender 
hairs that produce considerable umtation of the 
skin. In many instances the long closely-set hairs 
of caterpillars enable them to fal) trom considerable 
elevations without injury, like the hedgehog they roll 
themselves up and diop down, the elasticity ot their 
hairs preventing the concussion of the body, like 
that quadiuped, also, when alarmed or in danger, 
they roll themselves up, and present a chevaux de- 
frise of slender bristles. This 1 exemplified in the 
caterpillar of the tiger moth (Arctia Caja)  Re- 
fering to Fig 3520—a flier the hay cater- 
pillar of the tiger moth, 4, the same rolled up for 
detence, ¢, the han tufted grub of the museum 
beetle (anthrenus mussorum), d, the same nqag 
nified, f and g, its hairs magnified, e, the tail of 
the same magnified This larva, the pest of cabinets, 
being covcied with tufts of diverging hair, 1s very 
difficult to lay hold of, for such 18 their smoothness 
and elasticity that it slips between the fingers almost 
hke quicksilver 

In ceitain butterflies (Vanessa) the caterpillars 
aie defended by hard sha:p bristles or thorns, as 
those of the ‘ peacock’s eye,” which are of a dark 
colour freckled with white, and feed in groups 

Fig 3521 represents three spiny caterpillars— 
aa,a caterpillar figured by Madame Menan, 6d, 
the caterpillar of the peacock’s eye (Vanessa Io) , 
c, 8 supposed section with the spines magnified 

Fig J22 represents the tufted caterpillar of the 
drinker-moth (Odonistis potatoria), at a, in its carly 
stage, at 6, full giown, c, the smooth caterpillar 
of the angle-shades moth (Pholgophora mcticulosa) , 
d, the moth of the same. Naked as this caterpillar 
14, 1f éxasts during the winter, in the heart of savoy 
cabbages and other esculents of the garden, feeding 
in opcn weather In its last moult 1t changes from 
a clear grcen to a yellowish brown 

The larves of many insects, as of the bees and 
wasps (Hymenoptera), and of flies (Diptera), have 
no limbs, but craw] by means of a vermiform action 
of the body, or are passive. ‘The laive of a few 
beetles, as of some of the weevil tribe (Rhyc optera), 
are in the same condition. In Jarve: of the Lepi- 
doptera, as butterflies and moths, there are two 
kinds of legs viz true or persistent, and pro-legs 
or temporary legs With respect to the first, they 
covet of three pairs attached respectively to the 
thiee first segments of the body, the future thorax, 
and are the rudiments of the legs of the perfect 
insect , they are horny and poiated. The pro-legs 
are soit, short, and conical , they vary in number in 
different species The caterpillar of the common 
cabbage butterfly has five pairs, these feet are 
furnished with a set of minute slender horny hooks 
round a disc-like sole or sucker, by means of which 
the animal 1s enabled to lay a very firm hold on the 
Jeaves ot plants or other objects, and also to move 
along with tolerable dispatch It1s to be observed 
that when five patra of these limbs are present, 
none are found on the fourth, fifth, tenth, or eleventh 
segments, but a par respectively on the sixth, 
seventh, eighth, ninth, and twellth segments, the 
twelfth segment being the last. In some cater- 
pilars there are only two pairs of these limbs, one 
pair on the last segment, one on the ninth ; such are 
the geometrical larvae, so vailed from their mea- 
suring their progress in @ very singular manner, 
namely by sasuming the ferm of « pair of cal 
lipers or rather of the Greek o (omega). At the 
commencement of their movements forts om 










of the body, on i rag 
the pro-legs staga iogettier, To tee 
step they atretch out the head 4o the ia 
the Body, secure themselves firmly, and ‘tb 
up the rear, assuming the O form agen, hrc 
the more popular names for these caterpitlays af 
tribe of moths, are loopers and surveyors, When 
at rest they clasp with their pro-legs the twig'od which 
they are placed, and without using the fue limbs 
assume various attitudes at an angle with the twig, 
of which many seem to be an offset or fork. they 
feed in the night, and are ready when disturbed tg 
drop down by means of a thread ot sille from their 
spinneret ig. 3523 shows the geometric caters 
pillars of the swallow-tail moth (Ourapteryx sam- 
vucaria), in different attitudes on atwig of which 
me seem portions 

here ale other variations in the number of the 
pro legs of caterpillars, but in none are the segments 
mentioned as destitute ever furnished. 

Fig 3524 represents the leg and pro-leg of a 
caterpillar magnified, the pro-leg terminates ina 
hooked acute claw; the sucking dise of the pro-leg 
1s seen surrounded by the circle of little hooks ‘ 

Many caterpillars, a» 18 well known, spin silk: 
some for cocvons for themselves in which to under. 
go their Jast change, as the silkworm, many weave 
tents for themselves in which they dwell, others 
nests and cells, and others form threads by which to 
pune or secure themselves 

The spinneret of the caterpillar differs in many 
points from that of the spider 

The spinneret of the caterpillar is between the 
Jabuim and two first limbs, 1t appears in the form 
of a protuberance or Jittle tube, with a single oirhce 
for the fluid silk, conveyed there by two fine ducts 
which unite into one before their termination; the 
tube ts said by I yonnet to be composed ot alternate 
portions of horny and membranous substance, and ig 
cut at the end something hike a witing pen. The 
ducts are the continuations of two long slender and 
tortuous saccul, running internally down each side, 
in which the silk Js secreted in the form of a gumm 
flud The capacity and length of these sacculi 
a In propoition to the quantity of silk required, 
and in the silk-worm these reservoirs are very exten. 
sive, far more so than in the much Jager caterpillar 
of the Cossus ligniperda, or guat-moth Fig. 3525 re- 
presents the larvaot the goat-moth, in which we may 
observe ‘en passant” that the respnatory otices 
or stigmata along the side are very peiceptible 
Fig. 3526 represents the intemal organization of the 
same cateipillar—A A, the saccul: in which the 
gummy fluid constituting the silk when diawn foith 
and hardened, 1s secreted, B, the silk tube, through 
which the siJk-gum 1s forced by a peristaltic muscular 
action, C and D, the digestive apparatus = fag. 
327 represents the labium of the caterpillar of the 
Cossue—a, the silk tube or spinneret. Fig, 3528" 
cxhnibits a side view of the silk tube, and a section 
: the silk tube magnified twenty-two thousand 
mes 

Having noticed the silk apparatus with which so 
many of the cateipillars ot the Lepidoptera are 
furnished let us follow one of these cieatmes fiom 
the egg, Fig 4529, to the periect insect, Fig 3630 
(Pontia Brassices) 

On its exclusion from the egg, we repeat, the 
caterpillar is of very small size, its growth, how- 
ever, 18 as rapid as its appetite 1s voracious, Its 
increase, however, 1s accumpaned by successive 
moults of skin, for ite cuticle is Lot extensible, at 
Jeast beyond a certain point, if at all, and theretoe, 
hke the armour ot the lobster, must be repeated! 
changed ‘Ihe change 1s thus effected: beneath 
the onginal cuticle, o: epidermis, which in due time 
begins to be loosened, a new one 1s formed, a sent 
takes pince from the swelling out of the animal, 
down the back ot the old skin, and this rent giadu- 
ally increases till the caterpillar, with a biighter 
epidermis, frees itself fiom its discarded weeds, and 
appears of larger dimensions. During this p:ox eas, 
which 1s often repeated, the caterpillar is sluggish 
and inactive, and refuses food; but when the pro- 
ceas 18 over it recovers its former voracity. Dung 
all this time the caterpijlar is laying up an avou- 
mulation of fat to serve the wants of the system 
dunng the time of its torpid pups state, which it 6 
now prepasing tor. Beneath the last outicie ai 
sumed, the vital energies of the system hawiedeve- 
loped wings, antenns, a slender pioboseis, and all 
the parts of a petiest butterfly or moth that wa to be. 
This last cuticle, or epidermis, 18, however, yet tu be 
cast off, and another 16 formed to clothe ¢ ‘ 
or chrysalis, which im its turn 18 to be broker ‘open 
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pues tie hindes ot 
ss be ent) which Meccmd outenaiod and so 
midst, the threads; it then permits itself to 
down with the head lowermost. In a short 
« begins to bend its back, bringing the head 
nearthe attached pro-legs, and after continuing for 
some time in this attitude it straightens itself and 
repeats the same action. In about twenty-four 
eh ie the outer skin begins to spht down the back, 
the fissure is enlarged by the swelling and 
wre of the chrysalis, till at length the head 
and adjoining portion of the suspended chrysalis 
aheeome disengaged, the skin shrivelling up into a 
bundle surrounding.the tai], ‘This, however, has to 
be thrown off, and at the same time the chrysalis 
has to avoid disengaging itself fronf its moorng of 
ailken threads from which it hangs, for, be it re- 
membered, it was by its hind legs that it attached 
itself, To effect this operation, one of no hittle 
micety, it seizes on a portion of this shrivelled skin 
between two segments of its body, holding it as 
with a pair of pincers, and thus destitute of limbs 
supports itself till it withdraws the tall from the old 
useless akin which sheathed it; it then, stil] clinging, 
elongates the rings of its tail as much as possible, 
and seizes a higher portion of the skin, and in this 
manner climbing backwaids as it were upon its 
exuview, it repeats the manoeuvre til] the extremity 
of the tail presses the silk, to which it immediately 
adheres by means of a number of hooks provided 
for the purpose. Still these exuviss encumber it, 
and hang in contact with it, curving its tail in such 

@ manner as partly to embiace the shrivelled skin, 
it whirls rapidly round, jerking violently, and at 
length succeeds in disengaging the slough from its 
fastenings and throwing it to the ground. Ina 
short time the chrysalis haidens (for at first at 18 
very soft) and shows through the outer case the 
wings, antenna, eyes, and legs of the perfect insect. 
It now passes into a sort of torpid state till the time 
arrives for the exit of the perfect butterfly trem ats 
case. 

That the organization of the perfect butterfly or 
moth was developed under the exte:nal aspect of 
the caterpillar, though the different parts weie then 
in embryo, was known to Swammeidam, and also to 
Malpight and Réaamur, and has been demonstrated 
by dissections, which, on account of the delicate 
nature and softness of every portion of the internal 
structure, are not easily accomplished. Swammer- 
dam hardened the caterpillars by immersion for 
some hours tn spirits of wine and vinegar mixed 
together. Fig, 3531 represents the upper and under 
surface of the butterfly in embryo, within the mask 
of the caterpillar, The wings, antenne, and tiunks 
are spread out to show them 

The duration of the pupa or chrysalis state of 
existence varies in different species, and even in 
the same, the escape of the perfect insect being 
retarded by cold, and accelerated by warmth—a 
wise provision as it respects the safety of the ma- 
tured insect. When ready to: exclusion the butterfly 
bursts the skin of the chrysalis now to be thrown 
off which coveis the thorax and emerges feeble 
and languid, with wings crumpled up into smal! 
bundles. Soon, however, the body acquires strength, 
the fluids circulate, an is diiven through the nervures 
of the wings, these rarest} untold, and the crea- 
ture quivers then as it feels its growing poweis., 
At length, in the | panier of strength and beauty, 
it leaves its sordid mummy-case behind, soars alott, 
and seeking the flowers ot fields and gardens com- 
mences @ new existence. 

Such 1s the progress of the butte: fly from the egg 
to its pertect condition , 4:0om— 


“¢ The worm,—a thing that crept 
On the bare earth, then wrought a tomb and slept,” 


to the hovering “ Psyche.” 

Fig. 3532 represents the caterpillars of the Admi- 
rable Butterfly (Vanessa antiopa). a one of them 
weaving its button of alk; 5, one suspended by its 
hinder pro-lege from the silk button, c, one bending 
ilself in otder to split the old skin. 

Fig. 8533 shows at a the suspended caterpillar of 
Vanessa antiopa splitting its skin for the evolution 
-of the chrysalis; at ’ the head of the chrysalis 
emerging, and at o the same process farthe: ad- 
vanced; d, the perfect pupa. 

. 8534 represents the pupee of the smal] Tor- 
toiseshel) Butterfly (Vanessa urticea), suspended to 
the alk by their terminal hooks: a, a iront view; 
b,a} view; c,a magnified view of the terminal 
hooks; d, the old skin shnivelled up and rejected. 

Some caterpillars secure themselves atill more 
ingeniously, and frequently in a henzontal position, 
bi binding themselwes to their support by e belt of 

threads round the body. Such 1s the case 
ind ot) the heiratrenk butterthes (Theol). 
Har, having first svoured itvelf at the teil 
cei bac ite head, and pushing vut its spinneret 
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makes a sort of Joop, or girth, of silk, fastened at 
each end; when this 10 tently strong it insinu- 
ates itself under it, and the cincture “embracing the 
middle of the bedy binds it securely. In this posi- 
tion it awaitd the ensuing change. The caterpillar 
of the bleck-veined white butterfly constructs a 
similar cincture, but in a manner somewhat differ- 
ent, being of an q@ongated form and very flexible ; 
it bends its head back, and by throwing threads 
across its body, each duly fixed to the branch (the 
under side of which 1t occupies), 1t binds itself 
secuie. Fig. 3535" shows a, the caterpillar of the 
black-veined white butterfly spimning its suspensory 
hand, 0%, the chrysalis houzuntally bound to a 
branch, ¢, the butterfly (Piens Crategi) smaller 
than in nature 

The caterpillar of the splendid swallow-tailed 
butterfly (Papilio Machaon) constructs a loop ulso 
for its suspension, having secured its caudal ex- 
tremity, it forms a suspensory girdle, using its hooked 
limbs in keeping the threads on the stretch till fifty 
or pa | aie fastened , the loop thus formed 1s about 
twice the diameter of the body, and this it slips over 
its head to wait, suspended, its approaching meta- 
morphosis This caterpillar has two retractile horns 
on its head, the use of which 16 not very clear. 
Fig 3536 shows, a, the caterpillar of the swallow- 
tailed butterfly weaving its suspensory cincture, 3, 
the caterpillar suspended waiting its change, c, the 
chrysalis suspended in a similar manner. 

y means of their silken threads many caterpil- 
lais, like the spider, can lower themselves at plea- 
suie to the ground, and remount their slender 
coidage Then method, however, differs from that 
of the spider, the spinnerets of which are at its 
hinder extremity, the spider drops with the head 
downwards and turns round to :emount, which it 
does by means of its triple-clawed limbs, coiling up 
the line as it proceeds, the caterpillar, on the con- 
trary, drops with the caudal extremity downwards , 
the spinneret being near ite mouth, and having short 
limbs, the anterior ones being smooth and horny, it 
cannot ascend with great dispatch its plan of 
Operation 1s to grasp the line with its posterior pio- 
legs, and at the same time iaise its head, then using 
the other pro-Jegs it ascends step by step. 

Fig 3537 shows two cate: pillars of the Emperor 
moth (Saturnia Pavonia), one descending, the other 
ascending its silken thtead—in comparison with the 
garden-spider (Epena diadema) asc ending. 

The geometical caterpillars, when at rest, have 
always a thread secured, by which to diop when 
alarmed Fig 3538 shows the caterpiljar of the 
Biimstone moth thus prepared a, the caterpillar 
1n ils resting postion, with the thread fastencd, &, 
the moth (Humia ciatagata), c, the eggs, d,a 
young caterpillar 

In some imstances, caterpillars have been ob- 
served to use then silk-apparatus with great address 
unde: peculiar cucumstances Rosel saw the cater 
pillar of the goat moth, when confined in a drinking- 
glass, contiive to escape with what we may term 
great ingenuity, 1t applied the adhesive silk-gluten 
to the glass, and so spun a succcssion of ladder steps 
from the bottom of the glass to the top, ascending 
them as at continued its labour Fig 3539 shows 
the cate:pillar of the goat-moth thus making its 
escape, 

But the silk of caterpillars serves for other and 
More important purposes, for, as we have said, 
some shioud themselves in a cocoon, and thus en- 
veloped undergo their last change, while others 
weave tents and habitations, in which to dwell 
Among the forme: we may instance the silk-worm 
or cate: pillar of the Bombyx mon, see Fig Jo40— 
a and b, the male and female moth, c, the egys, 
d, the pupa removed tiom the cocoon, e, the catel- 
pillar, and Fig 3541, the cate: pillar 

In this species the caterpillar 1s about eight 
weehs in ariving at maturity, during which peiod 
it changes its skin four o: five times, and ultimately 
prepares for assuming the pupa state. It now pre- 
pares a nest of silk, or cocoon, the whole of which 
Is composed of a single thread, arranged in two 
modes. To form the exteor envelope, the cater- 

iar, having fixed upon a space between fwo 
eaves or two stems, o1 other convenient site, draws 
a thread from its spinneret and fixes it to an adjoin- 
ing surface ; it then conducts the thread to another 
point and there secures it, and this it continues, 
diawing the threads from point to point, In various 
directions, untel it has surrounded itself with a 
loosely spun maze, the scaffolding for the sold 
of the interior cocoon. Fixing iteelf by its pro-legs 
to some of the surrounding threads, it bends its head 
from side to side, and spins a layer of silk-threads, 
to which it incessantly adds until st 18 sufficiently 
deep; it then shifte 1ts position, and repeats the 
operation n another place, and so on, repeating its 
labours till the cavity 18 reduced to the proper size. 
Hence, therefore, the cocoon is not formed of a 
thread wound round and round the caterpillar, but 
backwards and forwards, in a senes of sigzags, 80 as 





So? 


to form a number ofeme pads or cushions. The 
length of the thread cdmposng the mner or true 
cocoon, without including the extenor case, 1 not 
Jeas than 900 or 1000 feet; but so great 1s its tenuity. 
that the threads of five or sx edcoons require to be 
put together to form one of suffictent thickness for 
the working of the manufacturer. The thread of 
the inner cocoon alone 18 valuable; the outer tissue 
1s too much interwoven to be wound off. We must 
add, that the chamber of the true cocoon, in which 
the pupa is housed, 1s lined with @ tapestry of silken 
threads gummed to each other, so as to form a 
uniform surtace, this appears to be effected by 
diawing from the spinneret a more delicate silk, 
and then uniting the fine thieads with gum or fluid 
silk, given out in sufficient quantity to bind them 
al together. 

Here, then, 1n a shroud of pale yellow glossy silk, 
the caterpillar becomes a pat and here, i! per- 
mitted, the pupa throws oft er last investment, 
and emerges a perfect moth. But the question now 
is, how is the moth to get out of the silken tene- 
ment in which while a caterpillar she had locked 
up herself, leaving no aperture? The moth makes. 
her way out by destroying the continuity of the 
silken threads at one end of the cocoon by means 
of a liquid solvent discharged from its mouth, it 
then presses forwaid, and the cocoon opens. The 
latter, however, 1s now utterly spoiled for all useful 
Ruiposes, and hence the breeders kill the pupa by 
exposing the cocoon to a certain degiee of heat * 

n like manne: the puss» moth (Cerura vinula) 
Opens ils cocoon, composed of particles of wood and 
sand, cemented together by a sort of gum or fluid 
silk, which hardens into a mass. Fig. 3542 repre- 
sents the cocoon of the puss-moth, the interior of 
which 1s occupied, in this specimen, by several co- 
coons of a palasitic ichneumon (Ophion vinule), 
the caterpillars of which had pieyed upon the pupa 
of the moth, and then woven in her tenement their 
own cocoons 

In Bengal, the caterpillar of a moth, the Phaleng 
paphia, which feeds on the jujube-tiee leaves, pro- 
duces a coarse silk, known as Tusseh silk, from 
which a dark coarse cloth 1s manutactured of a very 
duable quality 

The Auindy silk-worm, or caterpillar of the Pha- 
Jeena Cynthia, produces threads of so softa texture 
that it cannot be unwound, but 1s spun into thread 
hke cotton Fiom this 1s manufactured a cloth of 
loose texture, but of great durability. Nether of 
these moths has received any attention from Euro- 
pean silk growers 

A very cCulious cocoon ts spun by the caterpillar 
of the Emperor Moth (Saturma Havani), a large 
and splendid species, the cate:pillars are repre- 
sented at Fig 4543 They spin a cocoon of a 
pyriform shape, of strong silk, 90 thickly interwoven, 
that the tissue has the appeaiance of damask or 
kiather, the apex of this cocvon 1s open, a narrow 
circular apertme being Jeit, round which converge 
stiff thicads { silk, gummed together, needle- 
bhaped, and almost as clastic as whalebone, This 
airangement prevents the intrusion of depredators. 
But, as if to make the cocoon doubly secure, within 
the aperture the cate:pilar constiucts a soit of 
dome, which acts as @ bane, should the entrance 
be forced ‘The cocoons of the caterpillar of the 
Emperor Moth are represented at big 3543, ‘cut 
open to show them stiucture 

A very different structure of cocoon 1s preparcd 
by the caterpillar of the beautitul Cream spot ‘Tiger- 
moth (Arctia vallica), which lies in the pupa or 
chiysals state only about three weeks, and therefore 
does not :equue a strong and substantial covering. 
It consists ot a maze of threads, loosely surrounding 
the pupa, which may be discovered through the 
loose and light envelope The cocoon of Arctia 
villica inshown at Fig 3544 That of another spectes 
still ighter and more elegant 1s seen at ae 3545. 
In this the thread» form a fine network, like delicate 
gauze, investing the pupa within, 

Ot the caterpillats which weave tents in whic}. 
multitudes cluster together, all assisting mm the struc- 
ture of then common dwelling, we may notice the 
small E:imine Moth (Yponomeuta evonymella), 
which somctimes abounds in myriads, stripping the 
hedgeiows o! foliage, these caterpillars are gre- 
gatious, and weave filmy webs, wth which we have 
sometimes seen the naked hawthorns festooned 

Having consumed all the provisions in the neigh- 
bourhood of thei encampment, and the leave 
enclosed within their tent, they all change thei 

uarters, and construct another encampment. The 
hackey Moth (Clissocampa Neustna) 1 also gre- 
garious, and spins tents im which extensive colonies 
reside, often to the injury of the fruit-trees which 
they infest. : 

Some caterpillars, as those of the Browntail Moth 


* Reaumur was of opinion that the moth rasped her way ont by 
using her eyes as a filr, and thus opened a throagh the cocoon. 
Mr ‘wayne denies that the threads are broken at al either by a 
solvent or by fling and attrme that he has succeeded in unwinding 
a whole cocusn fram which the moth had escaped 








~ 








3540 —Bilk worms, Moths, ac 








¢ 


Me fee OO 





2837.—Splder, and Caterptlias of Rm peror-Moth, 





Senet a Par 

Ld 4 e, 

wet SE TEE e 
eo ‘f foie i 





8628,.—Brimstones Moth. 





3546—Nest of Caterpillars of Brown tail Moth. 





8639.—COatorpillar of Goat Moth, 





£347,—Nest of Caterpillars of Goldon-t 
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$536 —Caterpillar of Swallow-tailed Butserfly. 
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2557.—Nest and Stages of Hesperia malvee. 
RAR oPencemmonary Caterpillar: of Oak 


8536.--Leaf-rolling Caterpillars of Sorrel. 
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1550,<oLilac-tree Moth $353.—Green Oak-moth 





$561.—Caterpillar and Moss Cell of Bryophila perla. 
2552.—Nest of Lilac-leaf Roller 





3551 —Nest of Lilac-leaf-Rollar. 





3549 —Pendulous Leaf Neats 





8888.— Nest of Tortrix chlurana 
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(Porthesia suriflua), | rious 
habits, spin close ‘and warm nests on the twigs of 
various trees, in. which they pass the winter, These 
nests are ‘composed of gray silk. with which some- 
times leaves:are intermingled—not, however, as a 
necessary . part of their structure, but accidentally. 
They vary'in shape, and are sometimes suspended 
to one twig only, sometimes they are attached to 
several. Internally this nest is divided inio cells or 
-ohambers. in each of which one, two, or three 
. caterpillars lodge Previously to the cold weather 
the. partitions between these chambers are very 
slight, but as the season advances their thickness is 
increased, and before the frost sets in the pa is 
made substantial and.comfortable. Fig. 3548 shows 
ae net of the social caterpillars of the Brown-tail 

oth, 

~The caterpillars of an allied species, the Golden- 
‘tail Moth ( orthesia chrysorrhaa), construct similar 
nesta for winter, and are lodged in numerous com- 
partments within. Fig. 3547 shows the winter nest 
of ‘thie dpecies, with one cut open to show the com- 
partinents and the caterpillars inhabiting them. 

It muet here be observed that in the nests of these 
social caterpillars, which are subdivided into com- 
partments within, apertures are left for the exit and 
entrance of the caterpillars, which often march out 
in bodies, emerging from various openings, and 
ramble to a great distance in quest of food, return- 
ing on the sppmesl of a shower of rain, or when 
the evening draws to a close: they follow each 
other, not perhaps quite regularly, but still in some 
degree of processional array, the track of one being 
always pursued by others. On looking closely at 
their track, we find it marked by a pathway of silk, 
which each emits from its spinneret as it travels, 
however great the distance may be; the line of a 
leader, who leaves the first deposit as he proceeds, 
is consequently the most convenient for others in 
succession to take, every one in turn contributing to 

pate the road. One great purpose to be’ answered 
~ by this plan is the security afforded to the travellers 
over twigs and leaves, and along the branches ; for 
the deposit of gummy silk adhering to the bark 
gives a firm grasp to their pro-legs, Another pur- 

ose served is that it isa clue by which to return. 

hey follow the road they themselves have made, 
and it leads back to their starting point—the snug 
nest which they had left in the morning. 

In the South of Europe there are certain cater- 
pillars of a moth (Cnethocampa processionea) 
termed by Réaumur ‘ Processionaries,’ from the re- 
markable habits they diaplay of moving in a long 
file, headed by a leader. They feed upon the oak, 
and when newly hatched the multitudinous brood 
divides into parties of several hundreds. These 
unite their exertions together, and weave a large 
nest often nearly two feet long, and five or six inches 
in diameter. It is not divided info chambers within, 
but constitutes a Jarge hall, or room of assembly, 
with only one door for exit and entrance. Hence it 
happens that there is only one leader, or pioneer, for 


- jn the track of the first that sets out paving the way | 


with silk, the rest instinctively follow :—at first in 
aingle file, then in two or three deep, and at length 
in five or six, The appearance of hundreds of 
caterpillars thus moving along in military array, 
the long line winding its tortuous way, is very 
' singular. 
~ There is another species of caterpillar found in 
the pine-woods of Savoy and Languedoc, which, 
according to Réaumur, displays the same proces- 
sionary habits. The nests, he states, are smaller than 
those of the last species, and have several chambers 
with a main entrance, with others besides. They 
are composed of silk of excellent quality and great 
strength, which Réaumur thought might be turned 
* to a commercial advantage. From the main en- 
trance issues the leader, and the rest follow in order 
due; thus ‘they conduct their foraging expeditions, 
and return by the same route to their nests. ) 

Fig. 3548 exhibits the nest and order of march of 
the Proceasionary caterpillars of the oak (Cnetho- 
campa pracessionea, Stephens). | 

There are stil] other ways in which the cater- 
pillars of the Lepidoptera avail thenaselves of their 
silk ; many, for example, bind leaves together, or 
roll them up and secure them with silken threads, 
lining the chamber within with a soft tissue. 
Bonnet deaciibes a very beautiful pendulous nest 
consisting of one or two leaves neatly folded and 
held together with silk, and suspended by a thread 

_ of silk ‘from the branches of {ruit-trees; in these 
. nesta live several caterpillars in harmony together. 
.. . Fig. 8649-tepresents these pendulous leaf-nests, from 
* Bonnets oo | : 
The process 
of which to: Hye, ia carried on by many larvee, which 
commence: theit Jabours soon alter excituion from. 


the egg; with’ singular address and wonderg)}! 


recision they condyeét the operation, and fold the 


lent so neatly that. it isto be doubted whether-the | 
most adroit manipulation of the human hand could - 
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which the little creature must have pot forth. 
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‘small -but.pretty:- moth of.a chocolate colour, termed 


the. Lilac-moth (Lozotesnia, Stephens), from dee |} 


positing its eggs on that shrub. In every garden 
where the lilac grows this insect and its caterpillars 
are to be found; our on garden has this summer 
afforded us the opportunity of obse ving numbers. 
The ‘moth also lays its eggs on the éurrant-bush, 
but not in preference, and, whether on this or the 
lilac, always deposits one egg only on a single leaf. 
No sooner is the egg hatched and the caterpillar 
has assumed the power of its limbs, while only a few 
lines in Jength, than it sets about securing itself from 
enemies. It commences by fixing several threads 
to the apical edge of the leal, and securing the other 
ends to a higher spot; this done, it strains by means 
of its limbs at the threads in succession, so as to 
draw up the edge of the leaf, and being seated about 
halfway between the two fixed ends of the lines, it 
there fixes them by glueing hem down, thereby 
shortening the portion of the lines bearing the stress 
of the leaf; another series of lines ia now laid down 
from the turned up part, fixed, strained. and short- 
ened as before ; and in this way the Jabourer perse- 
veringly proceeds until it has completed a cylinder 
with many folds, and well secured it with silk. In 
this it lives, feeding ape the inner layers: after- 
wards, the caterpillar having increased, it resumes 


-ifs labours, and ends at last by rolling the whole 


leaf completely up, leaving only one end of the 
cylinder open. Fig. 3550 represents the Lilac- 
tree moth, and Fig. 3551 the half-rolled-up leaf of 
one of its cate: pillars. 

The caterpillar of an allied species of moth (T.o- 
zotsenia ribeana) folds up the leaf of the lilac, rather 
than rolJs it, by fastening lines from one side to the 
other, and to the central Jongitudinal nervure; 
these lines it pulls and shortens in the same manner 
as the preceding, till at length they are glued 
together, forming a chamber within. (Fig. 3552, 
the leaf-nest of this species.) 

A small green moth called the Oak-moth (Tortrix 
viridana), lays her eggs on the leaves of the oak, 
which the caterpillars fold up much in the manner 
of the lilac Jeaf-rollers. In this instance, however, 
the caterpillar works on the under, not the upper 
surface of the leaf, and consequently reverses the 
turns of the folds. In this, asin the case of the lilac 
leaf-rollers, the caterpillar lives singly in the cylinder 
or long chamber thus made, and undergoes all its 
changes. It appears as a perfect insect in June, 
and where oak-trees are common is extremely 
abundant. Fig. 3553 represents the oak-moth ; and 
Fig. 3554 the caterpillars, and the mode in which 
they fold the onk-leaf. 

These caterpillars, whether oak leaf-rollers or 
lilac Jeaf-rollers, give us but little annoyance ; not 
so the caterpillar ofa little moth (Lozotewnia rosana) 
which sadly injures the rose-tree: during the spring 
of the present year, 1844, we had the moitification 
of seeing our own rose-trees, when the leaves were 
beginning to unfold, bound together in masses by 
this voracious pest ; and as they generally include 
the germ of @ blossom in the bundle of leaves which 
they draw together, and on which they feast, the 
bud is quickly destroyed. 

The leat-rolling caterpillar of another species of 
moth is common on the nettle, and white dead- 
nettle (Lamium album), the Jeaves of which it 
doubles and secures. Fig, 3555 shows the leaf of 
the nettle folded into a nest by this caterpillar. 

Among other caterpillars which employ their silk 
as cordage in binding up the leaves of plants into 
rolls is one of minute size which feeds upon the 
sorrel. To effect its purpose it first cuts into the 
edge of the norpelleat, making an angular piece, 
which, much in the manner already detailed, it 
gradually rolls up by successive series of threada, till 
of the portion thus acted upon it makes an elevated 
cylinder in which to take up its abode. Fig. 3556 
represents this caterpillar at work upon the sorrel- 
leaf, and the appearance of its domicile. 

The caterpillars of the Painted Lady butterfly 
(Cynthia Cardui) and of the Admirable (Vanessa 
atalanta) are Jeaf-rollers, as is also the caterpillar of 
a butterfly, the Hesperia malvaz, not indigenous in 
our island. Of this latter species the Jarva feeds on 
the mallow, and, previously to assuming the pupa 
state, it fixes on a feat which it gradually rolls up 
so completely and skilfully as to form au egg-shape 
dwelling; within this it undergoes its last meta- 


morphosis. Fig. 3857 shows the nests of the Hes-. 


eria mulvee, with the caterpillar, pupa, and perfect 
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Fig. 3558 shows, at a, the ordinary nest of ‘the Tos. 
trix chlorana, and, at b, a portion ofa nest edtrbieca | 
Ofcurled-up leaves, 0 
_ There is another singular caterpillar, callad‘trou 
its singular attitudes the Zigzag, which weayes to. 
gether with threads of silk the leaves of the willow — 
or ozier, and forme for itself a snug bower in which 
it dwells surrounded by abundance of food. « ‘In'this 
it undergoes its transiormations; the perfect mioth 
Notodonta ziczac. making its appearance in the-en- 
Fig. 3559 shows this caterpillar 










On the cypress-spurge (Euphorbia Cyparisgias). a 
woodland plant, al oy no aie of conan 
rence, a caterpillar (Acronyeta Kuphrasi) thinly 
tufted with hair may be found towards the end of 
October, within’a singular cocoon or dwelling made 
of the narrow grass-like leaves of the plant, whieh 
are first detached, then secured in regular succession 
and orderly arrangement on the stem, and ult}. 
mately bent till the two ends approximate and are 
fixed. In this manner a sort of oval nest is pro- 
duced, having a very neat and compact appearance, 
te ae shows the cypress spurge caterpillar and 
its nest. | 

_A singular nest is made by a smooth bluish cater. 
pillar of small size (Bryophila perla) which fre- 
quents old walls, feeding on minute mosses and 
hebens. It binds together into a cireuler nest 
frarments of green moss, detached with a little 
earth adhering to the root; with these it builds a 
cell with the moss outside and the earth within, and 
so neatly is the whole put together that it might, be. 
mistaken for one of those elevated rounded or oval. 
tufts of moss which we often see growing on walls 
or mouldering brickwork. When these caterpillars 
are shut up in a box and supplied with mous desti- 
tute of earth, they construct cells ih the form of a 
hollow ball, most skilfully interweaving and wotkin 
up the matenals. Fig 356] shows the moss-cell an 
caterpillar of the Bryophila perla | 

We might go on to multiply examples of the uses 
to which caterpillars apply their ailk, but we have 
sufficiently illustrated this part of our subject. Let 
us then return to the caterpillar itself, restricting our 
present observations to the Lepidoptera, We have 
said that caterpillars shed their skin in order to 
grow: it is curious to see how on the new skin all 


| the hairs and spines, in such as are furnished with 


these appendages, have been prepared for the ap- 
proaching crisis; they are all folded down in sepa- 
rate tufts, those of the three first rings directed to 
the head, those of the succeeding limbs towards the 
caudal extremity. These tufts are moistened with 
a fluid secretion, and Jook Jike small camel’s-hair 
pencils di pped in water and squeezed partially dry. 
Fig. 3562 shows the moulting of caterpillars: aa, a 
caterpillar magnified; 6 6, the same when it has 
just cast its skin, the tufts of hair still moist; c, the 
same, natural size; d ef'g, tufts of its hairs, mag- 
nified ; A, leg and foot, magnified ; ¢, the caterpillar 
breaking through tne old skin; & 4, hairy caterpillar 
of the sycamore. | oe 
Let us now pass on to a cursory review of the 
pupa, or chrysalis, which in most instances bears a 
very different appearance to the perfect insect that 
is to be, or theprevious caterpillar.’ A great change 
inthe system has already taker place, and is still 
in progress: some organs: ere evolving, others are 
becoming modified, and others lost ; the horny jaws 
of the voracious caterpijlars of the Lepidoptera are 
to be succeeaed by a tubulat proboscis; the wings 
are to become developed, the limbs elongated, the 
pro-legs lost, the three segments forming the thorax 
are to be consolidated, and the nervous and diges- 
tive apparatus greatly modified. Often, : indeed, 
the chrysalis or pupa shows beneath the outer case, 
which is to be soon thrown off, the limbs and wings, 
the antenne and proboscis, all nicely arranged and 
iu preparation as it were for the time in which. the 
prison is to be opened and the inmate gat free,.; 
Fig. 3563 represents three pupa: a, the pupa of 
a sphinx; 5, the pupa of a butterfly ; «¢ the pupa 
of a beetle. In these it will be seen that the. wings, 
eyes;antenne, &c. are to be easily trace vaad the 
at gaia son breathing orifices down ‘the side. ‘are 
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Pig. 3465 shows the stiucture of this apparatus: 
a 4 the mouth of a epiracie with the valve open; 
b, tee same with the valve shut. 

@ need wcaicely say that far more definitely 
thas in the caterpillar the parts o! the perfect insect 
can be demonstiated in the pupa, even where they 
are not manifest externally. In the moths and 
bitterflins the insect enclosed in the pupa-case 1s 
very palpable. Fig. 3566 :epresents the leat-hke 
Lappet-moth (Gastropacha quercifolia) . a, the pupa 
removed trom the cocoon, &, the moth seen on 
the under side with its teet folded up, ¢, a side 
van of the same. 

e pupa has a close resemblance to an Egyptian 
mummy in its inner case; the feet are tolded over 
the breast, and the wings, which in the pettect insect 
are 80 ample, are compressed into a small compass, 
and these and the antennee have all their respective 
sheaths. The haustellum of this moth is ina rudi- 
mentary state, but the palpi project hoin-like fiom 
the forehead. In the beautitul peacock butter- 
fly, of whigh the cate:pillais are abundant on the 
nettle, the chiysalw ws angular; two angular points 
encase the eyes, while the wings lhe beneath four 
lateral angles, of which the uppermost on each side 
forms a sort of shoulder, The limbs, the antenna, 
and the sucker or haustellum run Jongitudinally 
down the breast. If a pupa in an advanced stage 
be selected, the thin membianous pupa-case may 
be removed by carelul management, and the dit- 
ferent members traced out, with little difhculty. 
The wings will be found soit, crumpled, and humid, 
and the powdery down of fine scales which covers 
them will be scarcely visible, nor will the rich 
colouring be displayed. Already, however, are the 
Jimbs firm and capable of being moved about, the 
proboscis capable of being curled up, and the an- 
tennee of being put into action. 

Fig. 3567 shows—a, the under side of the chrysa- 
hs of the peacogh-butterfly , b, the wings, and an- 
tenne traced qut fiom the same, c, the perfect 
insect, Vanessa Io, fully developed 

The penod at which pupae come to matunty 1s 
no doubt greet y influenced by temperatuie, though 
in al) probab ty there ale other cucumstances 
which operate in hastening or retarding the process 

At first the body is almost liquid o: of a soft and 
pulpy consistence, and consolidation and firmness 
are gradually acquired. Accoiding to Swammerdam 
these results are effected by evaporation, and in 
accordance with this view mtd and Spence ob- 
serve that “it 18 quite plain that this necessary 
transpiration, other cucumstances being alike, must 
tuke place soone: in a small than a large pupa. 
Since the moie speedy or moie taldy evaporation 
of fluids depends upon then expose fo a greater 
or Jess degsee of heat, we might, @ preors, conclude 
that pup@ exposed to a high temperatwe would 
soone) attain maturity, even though Jaiger in bulk, 
than otheis exposed to a low ones; and this ts the 
fact. The pupa of a large moth which has assumed 
that stage in the carly part of summer will offen 
disclose the perfect insect in twelve or fourteen 
days; while that of the 1chneumon, not one hun- 
dredth part of its size, that did not enter this state 
till jate in the autumn, will not appear as a fly for 
seven or eight months But this ts not the whole. 
The very same insect, accurding as 1t has become a 
pupa at an eailier or later period of the year, will 
at one time live but a few weeks, at another several 
months in that state.” 

Réaumur pursued a series of experiments by sub- 
jecting the pupe of ditterent butterflies and other 
insects to different degiees of heat and of cold, and 
found that in the huthouses of Pats he could cause 
in some the development of the perfect insect in 
ten or twelve days during the middie of winter, and 
in others in three, four, five, or six weeks, and that 
the butterflies were healthy and laid egzs. On the 
contrary, he found that he could prevent pupe that 
would natura)ly appear as periect insects in July, 
from undergoing any change, by placing them in 
unnaturally cold situations. Some pup», formed in 
August, 1933, he kept thus torpid tiom January 
throughout the summer and autumn of 1734, and 
stil? on to August, 1735; and though they were hiv- 
ing and healthy, they had not undergone their trans- 
formation. These and many other experiments 
certainly demonstrate the fact that the change of the 
pipe is accelerated by warmth and retarded by cold ; 

though the pupa may exhale vapour from its 
apirholes, we sent see how evaporation is to ef- 
fet d purfection of parts which in all other anunals 
rehuits from vital operations, We repeat that 
we know Hot how evaporation can complete the 
changes which the vitgl powers of the system have 
been carrying forward. Moreover, though we ad- 
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mit the effects of temperature. yet temperature 
alone will not prodage undorm effects, We are in- 
formed by Mr, Marshan (‘Lina Trans’ vol. x.), that 
Mr. Jones of Chelgea in one of his excursions cap- 
tured a female apeeimen of the spotted mualin-moth 
(Diaphora mendica), which latd a number of eggs. 
From these he procured thirty-six caterpillars, which 
he fed till they spun their cocoons and became pu- 
pee; all were exposed to the same temperature, but 
ut the usual season only a third of them produced 
moths, and he concluded that the rest weie dead. 
but the second season, twelve more moths to lus as- 
tonishment made their appearance ; and the remain- 
ing twelve became evolved the thud season, and 
were active and healthy. The same circumstance 
has been observed in the instance of other pupa. 

The exit of an insect trom its pupa-case Is a most 
interesting spectacle, and one which every re 
has the opportunity of witnessing Immediately 
previous to this event, the frame of the pupa seems 
convulsed, and the pulsation of the dorsal vessel 
quickened, it 1s now easy to perceive that the en 
closed insect, say a butterfly, is freeing itself within 
Its Case, Or puparium, it presses forwards and a 
cleft 1s made in the back near the head, and through 
the ape:iturle emeiges the liberated butterfly. The 
antenne: and limbs are drawn gut of their cases, 
the wings are crumpled, wet, and soft, of a thick 
substance, and capable of being stretched out, which 
cannot be done with the wings when perfect and 
hardened. Awhile tt rests, as 1f exhausted, but soon 
the fluids are violently agitated and impelled throngh 
the wings, air fiom the 1espiratory apparatus rushes 
down the tubular nervunes, the limbs are in motion, 
the wings quiver and become extended as they 
yield to the impetus of the acnal and cireulating 
fluids, their wrinkles vanish more and more, and 
the colours, spots, and markings develop and 
strengthen, displaying their elegant a:nangement 
and bnilancy of tone = In about half an hour the 
recently wet and drooping wings have acquired their 
due firmness and expansion; and now, fanning the 
sunny air, It fearnessy comnts itsell to an untied 
element, disduining the coarse herbage on which 
it had formerly fed, it seeks the floweis and sips 
thet: honeyed sweets. 

Instances of deformity in insects are not of rare 
occurrence From injunes received by the cater- 
pillar or pupa, and sometimes, pashaps, from ongi- 
nal malformation, one or more o: all the wings 
never become expanded, and the insect remains a 
cupple, scaicely able, or even not able to fly, ex- 
clusive theretore of accidents to which it must be 

eculiarly liable, privation of food soon terminates 
Its existence. Fig. 3508 represents a specimen ol 
the small tortoise shell butterfly a (Vanessa Urticw), 
with one wing imperfect, 0, the brown tail moth 
(Porthesia aurflua), with shiivelled wings, and c 
(Vanessa Uitica), with unexpanded wings 

Fiom the caterpillars and pupee of the Lepidop- 
tera let us turn to those of other insects, many ol 
which are very interesting. 

The jarves or maggots of flies (Muscide), unlike 
those of most insects, never change then skin, 
they suffer no moult, not even when they assume 
the pupa state If we take the maggot of the com- 
mon blow-fly (Musca vomitona) as an example, we 
shall find that having attained fo a proper develop- 
ment without any moult, it leaves the putrescent 
animal matter on which it bas been feeding, and 
buries itself a few inches deep in the sott earth, 
here 1t becomes contracted mn length, increased in 
circumference, hard, firm, and tongh, with shin like 
thin parchment, and of a dul) sed; at 18 now In its 
pupa state, and resembles in fo1m an elongated oval 

hen the perfect fly escapes fiom this envelope, tt 
leaves behind the mandibles it possessed while a 
caterpillar, and which are no longer needed, they 
remain in the inside of the pupauum 

Fig 3569 1epresents—a, the pupa of the blow-fly ; 
b, the same, magnified, c, the head of the pupa, 
opened to show the cast mandibles, d, the pupa ol 
a two-winged fly (Syrphus). Fig. 3570 shows—a, the 
newly-hatched blow-fly, magnified, with the wings 
ciumpled, wet, and pulpy, and 8, the same with the 
wings dry and fully expanded. 

The larva of the Sytphus (Fig. 3571, the perfect 
insect) feeds upon aphides, which it destioys in 
gieat numbers; unlike the larva of the blow-fly, it 
does not when about to become a pupa bury itself 
in the earth, but applies by means of its mouth a 
drop of tenacious gluten to a Jeaf or twig, and on 
this presses down tts body, which soon becomes 1m- 
moves”) fixed, and assumes the pupa state. The 
latva 18 destitute of eyes, and, as Kirby says, it fixes 
itself by its tail and gropes about on every aide till 
it comes in contact with an aphis ; this at instantly 
transfixes with a sor* of trident or three-pronged re- 
tractile organ; and elevating it, so as not to be dis- 
turbed by the victim’s atruggles, soon devours it. 

The larves of the lace-winged flies (Hemerobius) 
are till more destructive to aphides. They are ac- 
and armed with two crescentshaped jaws 
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which are tubular ; these they plunge into the body 
ol the aphis, and through them imbibe its juices, 
leaving nothing but a withered skin. Nothing can 
be more dissimilar in appearance than the delicate 
fluttering Jace-wing.d Hemerobius and ity sora- 
cious larva, 

Fig. 3572 represents—a, the Temercius, or lace- 
winged fly ; 6 the larva of the same, maunified; ¢, 
syiphus, @, the larva of syiphus devouring the 
aphides of the elder, e, the head, magmitied to show 
the mouth. 

Among larvee remarkable for their habits may be 
noticed the ant-lion, or larva of a neuropterous fly, 
Myrmeleon formicarium, allied to the diagon flies, 

he larva 1s ot a depressed form and giey colour, 
not much unlike a woodlouse in genera! aspect, but 
larger and more tiangular; it has six legs, anda 
pair ot formidable jaws, resembling a pair ot calliper 
compasses and these are pertorated and tubular, 
being adapted for seizing ants, upon which it cluefly 
preys, and imbibing then juices. It 1s slow and re- 
trogiade in its movements, always walking back- 
waids, but its slowness 13 more than counter- 
balanced by the cunning and artful plan at adopis in 
order to secure ifs victims. This larva is tound in 
sandy places, where the sand 1s fine, and though not 
known to exist in England, 1s common In some paits 
of France. Mr J O. Westwood obs. ived it in the 
Pare de Belle-Vue near Pans, wheve its cells were 
at the foot of a very high bank of exceedingly fine 
sand. Itis in such sand that it constructs a tunnel- 
shaped pitfall, at the bottom of which at hes mo- 
tionless, in wait for its prey, covered entnely witht 
sand, excepting the jaws, which are exposed and 
spread open on the sand, so as to be scarcely visible. 
Ifere then it hes in wait for its prey If alaimed, 
says Mr Westwood, it takes a step backwards, bury- 
ing the jaws, ‘“‘but when an insect falls mto the 
hole, the jaws are instinctively and instantaneously 
closed, and the insect seized by the legs, wing, or 
body, just as if may chance to fall within the :each 
of the ant-lon s jaws. It, however, the insect be not 
seized, but attempts to escape, no matter in what di- 
rection, the ant-llon immediately begins twisting 
its head about, and shovelling up the sand with the 
greatest agility, jerking it about on each side and 
backwaids (but never forwards, as mistepiesented 
in some figmes), until the hole 1s made so much 
deeper, and such a disturbance caused on the sides 
of the hole, that the insect 1s almust sure to be 
bought down to the bottom, when it 1s seized by 
the ant-lon, which immediately endeavours to draw 
1t beneath the sand, if it be very boisterous, the ant- 
hon beats it abcut, firmly holding it with its jaws, 
until it 18 too weak for fuither resistance. Hence 
as the head of the ant-lion is immersed in the sand, 
itis evident that the accounts given in popular works 
ot the instinct by which it throws the sand exactly 
in the duection of the escaping prey we not quite 
cotrect, the act of throwing up the sand, when an 
insect has fajles into the pit, and attempts to escape, 
having evidently for its chef object that of making 
the pit deeper, and more conical, ard theretore 
more difficult of ascent.” Its mode of making this 
trap is ag follows ~—closing its jaws, it forms them 
into a kind of shovel, the sharp edges of which it 
thrusts laterly into the sand on each side of the 
head, and then with a jerk dislodges the sand, and 
thus it proceeds till the cavity is excavated When 
moving from plice to place, it works its way in a 
spual duection, pushing iuself backwaids and 
downwaids into the sand, the head being cared 
honzontally and the back much arched. in this 
manner, mole-hke, it travels, forming httle me le- 
hills in the sand, where its jaws ale seen emerging, 
‘It does not,” says Mr Westwood, “ appear to me 
that this retrogiade motion has anything to do with 
the actual formation of the cell, since, as soon as it 
has fixed upon a spot for its retreat, it commences 
throwing up the sand with the back of its head, 
jerking the sand either behind its back or on one or 
the other side ” The ant-lon therefure buriows, as 
well as makes pits When about to assume a pupa 
condition, it constructs a globular cocvon of fine 
sand, lining it with silk, and in about three weeks 
the perfect insee’ emerges. 

Fig. 3573 represents the larva of the ant-lion, mag- 
nified, with a pettect trap. The larva is also shown 
in the act of descending into the sand. Fig. 3574 
shows the ant-lion s pitlall in an expermmenting box, 
Fig 3575 represente—a, the peifect insect, Myr 
meleon tormicanum, 5, the head, magnithed to show 
the calliper-tormed mandibles; ¢, the pupa, d, the 
pupa escaping f1om its cocuon, 

e have said nothing hitherto respecting the 
changes which the Jarvee of coleopteious insects 
undergo, and we now adduce a few examples, upon 
which to offer some remarks, 

The larvee of the Coleoptera differ from each other 
in form and habita,as do the peslect insects; and 
some of them are greatly injurious, and perhaps none 
in our island more so than those of the chaffer- 
beetle, Melolontha vulgait, eons put hand- 
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3570.—-Newly-hatc hed Blow fly. 
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 pga.—Neate of P Eerth-meson Caterpitiars, 


. 369 


866 


some lamellicorn beelie. The female chaffer, when 
about to lay her egus, digs into the soft earth of a 
meadow or corn-field to the depth of four or five 
inches, and at the bottom of this excavation she de- 
povits them in a cluster to the amount of some hun- 
tIreds; they are of an oval shape and yellow colour. 
Towards autumn these are hatched, and the grubs 
soon increase in size, eeding on the roofs of grasses, 
wheat, and other heibage ; on the approach of win- 
ter they burrow deep into the earth, and there be- 
come turpid till the retuin of spring. Restored to 
activity by the genial warmth, they recommence 
their depiedations, and olten is a whole field of 
oung wheat niet despoiled, while the blame 1s 
aid on the poor rooka, who endeavour to extirpate 
them and really work for mans benefit: fo1, though 
they may tear up a few roots of wheat in their en- 
deavours to get at the grubs, the whole amount of 
the mischief done is very trifling The Jarve now 
grow rapidly, and change their sken three or four 
times, burrowing for the purpose a deep retreat, 
where they may le undisturbed: with a renewed 
skin they acquire a renewed appetite, and continue 
their devastations. Winter comes, and agaim they 
burrow deep, and become loud till the spring, and 
so on til] the autumn of the third year atter exclu- 
sion from the eRk. During this autumn they descend 
to the depth of abqut three feet into the eaith, and 
there assume the pupa conditiwn ; and in the follow. 
ing epung the peitect beetle as disclosed 


It 18 at | 


first sott and feeble, and it 1s not until after the | 


Japye of a foitmght that it has aogmred its due 
hardness and colour. In \iay if ereeps forth, and 
myriads sometimes suddenly make their appearance, 
flying about in all dnections, or covenng the open- 
ing tohawe of the oak or sycamore. Nor 1s the 
beetle less voracious than the Jarva , it devows the 
leaves of the trees, often entirely stipping them of 
their vesdure. 

Fig. 3076 represents the transformations of this 
beetle: a, newly hatched larve, +, a giuo, one 
year old; c, the same, in the secund year of its 
growth; d, the same, thee years uld (the lateral 
spiracles are in these very perceptible); ¢, the pupa 
in its underground cell: f the chatter emerging tiom 
the eaith; g, the perfect insect, A, the same on the 
wing, 

The grub of an allied beetle (Melolontha solstit:- 
alis; Zantheumia solstitials, Leach) 1s often very 
injurious in fields and gaidens; the peitect insect 
is smaller than the chaffer, and does not appear (ill 
midsummer. The giub of the Melolontha iuficor- 
nis 1s also destructive to wheat, and the same effects 
have been attributed to the larva of a cainivorous 
beetle, Labrus gibbus, which, according to Germar 
and other members of the Society of Natuial His- 
tory at Halle, committed gieat havoc in 1813, but 
it ja remaikable, that with these larvee were found 
the grubs of the Melolontha iuficornis in consider- 
able numbers; and tt as not improbable that the 
mischiet is to he attiibuted to the latter, while the 
forme: made them their prey. Moreover it has been 
said that the perlect insects of Labrus gibbus ascend 
the stems of wheat at might, to get at the grains in 
the ear. Mr. Stephen suggests that they ascend 
for the purpose o! devouring the adi Insects of 
the wheat, and not the grain, which their prey in 
reality destroyed. 

Fig. 3.77 represents—a, Labrus gibbus; 6, Me- 
lolontha ruficornia 

There is a whitish slender grub, very tough, and 
hard, which abounds oftenin gaidens and fields, where 
it hves in the earth, devounng the roots of vanous 
plants, as wheat and grass, potatoes, carrots tur- 
nips, and other eulinary plants, and 1s extremely 
partial tothe French-bean. dt is popularly known 
as the wire-worm, and 18 the larva of one of the 
chek-beetles (Elater segetis, Linn.). It continues 
for five years belore assuming the pupe state. It 
is particularly partial to land newly broken up, and 
is Very common, and proves a great pest in gardens 
newly reclaimed from meadow-land. Fig. 3078 
shows——a, the wire-worm; 6, the click-beetle. A 
luminous species in the West Indies (Elater nocti- 
lucus) is exceedingly destructive to the sugat-cane, 
on the roofs of which the grub luxurates, to the 
destruction of the plants. 

Most are well acquainted with the meal-worm, a 
larva which commits extensive ravages not only on 
flour, but which also attacks bread, biscuit, and 
other farinaceous prepaiations. It is the Imiva of @ 
beetle, the Tenebuio molitor, Linn., and exists in 
that condition for two years previous to its final 
change, The meal-worm has, it 1 said, been some 
times swallowed accidentally, and has produced 
considerable disorder; this however 1 not very 
probable; the action of the gastme juice and of 
other agents #vuld soon destioy it. Fig. 3479 re- 
presents the meal-woum and the beetle Tenebrio 
mouior, 

That some insects talgen into the stomach tn their 
early state, either just emerged from the egg or es 
yet undeveloped from the egg, occasionally continue 
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toexist and thrive there, producing distreming effects, 
medical records ly prove. A the best 
authenticated cases is that recorded in the *Dubiin 
Trans. of Assoc. Phys. in Ireland,’ 1634 and_ aa, 
by Dr. Pickelle of Cork. Not arg the ‘ Trans- 
actions’ at hand, we transcribe the following 
summary from the pen of a well-known naturalist — 
‘Mary Riordan, aged 28, had been much affected 
by the death of her mother, and at one time of her 
Visits to the grave seems to have partially lost her 


senses, having been found Jying*there on the morn. | 


| 


ing of a winter's day, and having been exposed to 
heavy ram during the mght. When she was about 
fifteen, two popular Catholic priests died, and she was 
told by some old woman that if she would diink dail 
for & certain time a quantity of water mixed wit 
clay taken fiom then graves, she would be ter ever 
secure from disease and win. Following this absurd 
and disgusting prescription, she took trom time to 
tume large quantities of the diaught: for some time 
alferwards, being affected with a burning pain an 
the stomach, she began to eat lage pieces of chalk, 
which she sometimes also mixed with waterand diank. 
Now whether 1n any or all of these draughts she 
swallowed the eggs of msects cannot, he affirmed, 
but for several years she continued to throw up 
incredible numbers ol grubs and maggots, chiefly 
of the churchyard beetle (Blaps mortisaga). * Of 
the larvee of the beetle (says Dr. Pickells), I am 
sure I considerably underrate when I say that not 
less than seven hundred have been thrown up fiom 
the stomach at different times since the commence- 
ment of my atte: lance. A great proportion were 
destroyed by erseif to avoid publicity ; many too 
escaped immediately by running into holes in the 
floor Upwaids of ninety were submitted to Di. 
Thompson's examination, nearly all of which, in- 
cluding two of the specimens of the meal-woim 
(Tenebrio molito:), 1 saw myself thrown up at 
different times, The average size was about an 
inch and a half mn length, and four lines and a hall 
in girth.’ Altogether: Di. Pickells saw two thou- 
sand giubs of the churchyaid-beetle (excluding 
those of other insects), and there were many which 
he did not see Mi Clear, an intelligent entomo- 
lugist of Cork, kept some of them alive for more 
than twelve months.” It would appear that there 
were larve of a dipterous insect, which, accoiding 
to her own account, were alive and moving almost 
literally m= mynads. ‘Mr. S. Cooper cannot 
understand whence the continued supply ot giubs 
was provided, seeing that larve do not propagate, 
but the simple fact that most beetles live several 
yeas in a state of larvee sufficiently accounts for 
this Their existing and thriving in the stomach will 
appear less wondeilul fiom the fact that it is ex- 
ceedingly difficult to kill this msect (Blaps moiti- 
saga), for Mr. Henry Baker repeatedly plunged 
one into spuits of wine, so fatal to most insects, 
but it revived even alter being immersed a whole 
night, and atterwards lived thice years” Fig, 3080 
represents the churchyard-beetle (Blaps mortisaga), 
in the grub and perfect state. 

Fiom this account tt appeais that the meal woim 
may hive in the human stomach, but it can be only 
under peculiar cucumstances , and indeed the whole 
case nanated above 18 extravidinary. 

There is a gioup of beetles te:med weevils, the 
Isivee of which are very injiious, some to fiuits of 
vailous kinds, others to giain. The adult beetles 
are lurnished with long slender hoiny B@aks, which 
tie efhcient instruments. One species, the nut- 
weevil (Balanmnus Nucum), dills by means of the 
beak, which caries the Jaws at its extiemity, a hole 
in the nut of the filbeit or hazel, while young and 
in its soit state, that as, about the beginning of 
August Into this orfice, reyecting a nut previous! 
piticed, the female introduces a single’ egg, whic 
is hatched in about a tortmght; on the kernel the 
cate: pillar feeds, and when the nut falls to the 
giound in September or October, 1t mukes its escape 
by the onfice, which it probably enlaiges, and bur- 
1ows into the eaith, there beret 3 throughout the 
winte: and sping, the pupa state being assumed in 
June, and the pestect insect making its appearance 
in August. 

Several species of weevil are destructive to the 
apple: of these, one, of small size and red colour 
(Authonomus pomoium, Germai), may be seen in 
wuluum traversing the branches of appie-tiees; it 
peiloiates the gesminating bloom-buds and in the 
peunreyions lays its eegs. In spring these eg 

ecome hatched, and the larve feed on the petals 
and diaw up by stlken threads the unfolding flower 
into a cluster. The blossom »0on perishes, the 
fruit-germ 16 destroyed, and the grub seeks the 
earth, where it assumes 4 pupa state, appearing in 
autumn as @ perluct insect to act the part of sts 
parent. Fig. 3081 represents the nut end apple-tree 
weevils, A, a branch of the filbett-tree; a, the 
perioration in the soft nut; 5, the orifice through 
which the larve has escaped: B, the larva of the 
nut-weevil : C, the same an the pupa state: D, the 


female weevil: E, the 
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posite ste ange int the hie: serve, 
of the sarne; 5, the put pea Tt” AY 4 sleh aie * 
Among the weevils, or Conculinnidients whi 
annoy us by their injuiies, _— the oe MA 
Jandria granaria), abundant in gran wieclatitial 
of mast, and similar places, The rav jy 
the Ja:ve of this species aré’most extensive, api jy 
Kuby and Spence calculate that in one ily 
single pair of these weevils may predues six thou. 
sand descendants, it 1s not without reason thar 


Virgil wrote— 


* populatque ingentem farrls scervam 
Curculio.”"—Geurg, i. 183. 


Fig. 3552 “represents the perlect corn-weevi] 
Calandra granaua, Clairv.; Curculio granuiua, 
inn.), magnified, 

Fig. 3553 represents the under surface of a portion 
of the bark of a dead tree furrowed by the lurve of 
the Scolytus Destructor, a beetle which deposits ity 
eggs in a group in a hole or crevice of 4he bask; 
when the young ase hatched, they commene their 
operations, each taking ite own coune hom the 
common staiting-point and gnawing its way as it 
proceeds, without intertening with the run ot ate 
neighbou; for as the Jarve increase in »jze, and 
pioduce a consequent inciease in the diameter of 
the excavation, the gallenes diverge, till they ults 
mately terminate. 

The transionmations and habits of those pretty 
little beetles, commonly called jady-buds, so Weetul 
in clearing bushes and plants from aphides, may be 
here noticed. ‘lhe lady-bird (Coccinella) geneially 
deposits her eggs, to the numbe: of twenty o: thity, 
upon the leat of a plant where the aphides abound: ; 
and heie the young are hatched suuounded by a 
full supply of provisions for their maintenance, 
‘Lhe lava 1s of an oval figure, annulated and de- 
pressed, and well adapted tor wandening ovet the 
leaves and twigs in quest of its prey. The pupa 
lg suspended fiom a leat or bianch, to winch 
it 18 glued, with the head downwaids. ‘Lhe 
belief entertained by some, that the ladyebiuds and 
then larves feed upon vegetables, is erroneous, they 
creep about the lohage, and explore the clack» and 
heures in the bak, but only fo: concealment and 
lest, o1 in search of their aphis food, 

We have alieady noticed some of the precau- 
tionary modes adopted by larvae: for then conceal. 
ment, while at the same time they ale in a tavuure 
able sstuation tui a supply of food, modes ia wich 
then silk was found to i of essential service; there 
are however other plans pursued by larvw to the 
same end. The larva, for example, of the guiden- 
eyed tly (Chiysopa perla), alieady noticed, tuims 
fur itselt a covering gt the died fragments o1 the 
aphides on which it has feasted, and moves xbout 
concealed beneath the shioud they torm. 

The Jaive ot several beetles constiuct a soit of 
shield fo. detence and concealment, of their own 
egesta, which they pile upon the bach for that pure 
pose. Such i» the case with the Crocetis medi 
geia found on hhaceous plants, as Solomons acal, 
&c.,1n May. An alned species, Crioceiis cyanelia, 
exhibits the same habits. The larva of another 
beetle, Cassida equestiis, the gieen tortoise-Leetie, 
usually found on the burdock, has two ¢iudal 
appendages, constituting # fork, which can ve 
either raed o: lowered at pleasure; this tush it 
loads with the excrementitious egesta, which tum a 
canopy above the bach. ‘Lhe beetle itself ie very 
pretty, with the elytia developed so as to cunceul 
the legs. Fig 3585 shows—<A, the Cassida equas- 
tis: 4, the grub, magnified so as to display its 
caudal fork; C, the same, with its stange calupy. 

A vely singular mode of concealment is that used 
by the ametabolous larva of the frog-hoppe:, so 
common in the bushes ot our gardens. The waive of 
this species, Ceicopis spumaiia, 16 yery soit and 
delicate, though the perfect imsect, a Jittie cicahue 
that Jeaps with wondeilul agility, 18 covered with 
hard wing-cases. To defend itself, therefore, dium the 
effects oi the sun, and the assaults of other sisects 
and bids, it envelops itsell ina quantity of wiite 
trot, which it secretes, and in which it may be 
generally found. Itis ot a pale green colour but 
the peiect insect ts brown, with a paler double 
band and a white spot This troth is well knows 
to all under the popular name of * cuckov-spit ” 

Fig. 3586 shows—a, the spit trog-hopper 
(Cercopis spumaria), flying; 4, the froth ie miang 
a sort of fluid cocoon around the larva. 

We shail now proceed to a few misvellaneous 
observations on the habits of certain eee 
and then pass to a consideration of those; 
inhabit water and other fluids, for which they wre 
expecially moditied. Thana as ih catarnillas« nissrwatl 
to be that ote moth) Facpiirenp thay" tid 
a most ingenous on ung nein 
the oak; the catermiiar bs whitan * he 
carmine, and studded with = 
eonstructs ite cell of rectanguing slips 4 









as it 





wards; Thik: being: finished, the next 
‘Orawthe eiges of the sides of the plat: 
ether, which it does in: the same way as 
‘bing ‘of the ‘Jeaf-roilers draw the sides of a leaf 
- Homther, namely, by means of silken cords which 
“Shey: strain till the two edges: meet. An opening 
 etthe-upper part is still left; but this is atter- 
-.werds closed in a similar manner. When finished, 
“Scthe whole looks like a tumour or excrescence on the 
‘ark... Fig. 3587 1 ered atte the platform of this 
 pttucture, magnified, before the walls are closed ; 
“6, the walls closed, excepting at the upper part; 
.@,:. @iside view of the structure complete. The 
 gaterpillars of many insects construct cells of eaith 
‘anderground, in which they lie torpid in pupa state 
durthg the winter, the perfect insect anpearing in 
the ‘spring. They make these cells of pellets of 
garth, which they moisten and work into a proper 
 Onsistence, and bind to each other with very fine 
sitketi tissue. They work, in completing their cell, 
from the inside, which they render very smooth 
. and even, generally lining it with silken arras; this 
they complete when the aperture is finally closed. 
“Buch cella are made by the caterpillars of the ghost- 
moth (Hepialus Humuli), of the wafer-betony moth 
(Cucuilia Scrophulariw), aitd many others. 
"Fig. 3688 shows the rough outside of these cells 
-ofearth. Fig. 3589 shows—A, the exterior of the 
cell; B, a section disclosing the pupa ina smooth 
silk-lined chamber; C, the caterpillar; D, the 
moth. Fig. 3590 shows other nests of earth, with 
the caterpillar at work, and asection of one, so as 
to display the smooth inside. The caterpillar and 
‘moth are also represented. 
' There are several small moths of the genus Tinea, 
‘ termed clothes-moths, fur-moths, cabinet-moths, 
&u., thie caterpillars of which feed on various ani- 
mal substances, as fur, silk, woollen stuffs, and the 
like. Some are the plague of museums. despoiling 
rare skina and the plumage of birds; nay, the very 
gabinets of insects are subject to their visitations, 
and often the mischief is not discovered till too 
late. The moth Jays her eggs on the fur, cloth, or 
other material on which the future caterpillars are 
to feed, and these on exclusion prepare for them- 
selves.a solt investment or cloak, and folded in this 
they commence their ravages. In order to prepare 
therr tent, they cut hairs, or filaments of wail or 
portions of feathers, and bind them together with 
threads of silk, continuing till a felt like fabric is 
made of sufficient size to wrap round the body ; this 
they fold around them, bringing the edges together 
and securing them withsilk. As it grows they both 
addto the length of this case and to its diameter ; 
in the former ingtance they work in fresh materials ut 
each end, and if shifted to stuffs of various colours, 
the tissue will be parti-coloured. In the second 
instance the caterpillar slits the case, first at one 
end and then at the other. and works in a strip of 
the requisite breadth. Fig. 3591 shows the cases of 
the clothes-moth (Tinea pellionella): a, caterpillar 
feeding in a case which has been lengthened by 
ovals of different colours: Bb, a cause cul at the ends 
for experiment ; c, a case partially slit by the cater- 
pillar in order to emarge its circumference ; d@ and 
e, the clothes-moths in their pertect state. There 
are other caterpillars belonging to this family of 
moths, which feed upon leaves and vegetable ali- 
ment; and these make for themselves a case, which 
they carry about with them, as @ snail does its shell, 
changing them when necessary. This case is com- 
posed of a portion of leaf, not indeed of the whole 
aubstance, but of the upper layer or membrane, 
artfully separated fram the lower, aud rolled up into 
the proper form. In order to effect this, it eats 
through one of the two membranes and gnaws into 
‘the parenchyma or pulp between them, which it 
devours, thus rendering the two membranes, which 
are very thin, perfectly transparent. Having 
fashioned a piece of the proper shape and size, it 
‘joins the edges, and ultimately disengages the case, 
‘and‘travels along the leaf, with its head and limbs 
only emerging from its portable domicile. We 
‘have seen these abundantly on the leaves of the 
gooseberry-bush and currant; others are found on 
the.elm, hawthorn, oak, and, various fruit-trees. 
‘The: eases:-appear erect or nearly so when the cater- 
pillar is not moving or feeding, and the edge of the 
‘orifice appears to be glued to the leaf. 7 
Figg 3592 shows.one of these cases on a leaf of 
the elm=-a.a, the part of the leaf from which the 
‘cade hai'been cut out; 5, the case itself. 
. Bigy 2593 shows the 


, 1098 Af Lid pene which this tent is 
formed=q;'the ‘caterpillar occupying the space it 










‘has-daten between the ie oa -and under cuticle of 
> the leat; 6, a:portion of the apper- cuticle cut out 


is forthe: formation ‘of’ the ‘case; ¢, the ‘case nearly 
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minute catespillars of: «, sual! taoth, Tinea, which 
feed: on the ‘lichen -srowig: cn old walls. .The 
dwelling or case’ ta gonical, slightly eurved, freely 
open at the bese, and with a. small orifice at the 
apex. It is com of minute ‘particles of stone, 
which the caterpillar detaches grain by grain, add- 
ing them to the wall of its structure. and securing 
them by silk. To complete one of these houses (in 
which 4 caterpillar travels about, without quitting) 
requires the labour df twenty-four hours. Generali 
mitute portions of ‘green lichen are mingled with 
the other parficles: and the whole structure is 
beautifully neat. When about to become a pupa 
the caterpillar becomes stationary and secures its 
case to the stone by a strong network of silk, and 
also closes the larger opening with a curtain of the 
same material ; it enlarges the small orifice, to permit 
its exit when a perfect moth, but takes care to 
spin over it a temporary canopy of silk, which it 
can burst through without. difficulty. 

Fig. 3594 represents these conical cases, both of 
the natural size and enlarged. 

There is a small caterpillar which feeds upon the 
willow and inhabits a case or dwelling which it 
carries about with it as its home. It is well known 
that the catkins of the willow become, as they 
ripen, covered with fine down; one of these cat- 
kins, wonderful to relate, is selected by the cater- 
pillar, which burrows into it, rendering it tubular, 
and lining the interior with silk; this done, she de- 
taches it from the slender twig on which it was 
growing, and proceeds to feed, protruding the head 
for that purpose, but withdrawing it on the appear- 
ance of danger. If blown into the water, which 
often happens, as the willow is generally near 
streams and ponds, the catkin tenement floats 
hghtly, with every chance of being driven to the 
bank, the caterpillar thus having an opportunity 
of regaining the same or an adjacent tree. Fig. 
3595 represents a branch of the willow with downy 
catkins: 6, catkins appropriated by caterpillars ; 
c, the caterpillar. 

Many caterpillars are leaf-miners, winding a tor- 
tuous course between the upper and under cuticle, 
and feeding on the parenchyma, or intervening 
structure ; and from the transparency of the former, 
leaving their track clearly visible. ‘The caterpillars 
of some of the small weevils (Curcnjionidw) are 
leaf-miners, as are those also of a few dipterous 
flies, but most are the larve of minute moths 
(CEcophora), which beneath a lens show the most 
dazzling brilliancy and indescence. 

The insect deposits an egg on the surface of a 
leaf, the caterpillar when excluded immediately 
bores its way in, and begins to tunnel, and as it in- 
creases in size the mine is of course enlarged, yet 
without the cuticle being injured. Sometimes it is 
only on the upper surface of the leaf that the track 
of the caterpillar is clearly perceptible, showing 
that, delicate ay a Jeaf may be, the insect has only 
devoured the upper half of the intervening paren- 
chyma, Fig. 3596 shows the leaves of the monthly 
rose-tree, mined by the caterpillar of the golden 
silver-spot moth (Argyromiges Rayella). In the 
centre of the tortuous course made by this caterpillar 
a dark line may be observed ; it is formed by the 
liquid rejéctamenta of the insect. In this instaace 
the track is to be seen ony on the upper surtace, 
Fig. 3597 represents the leaves of the common 
bramble (Rubus fruticosus) in which the winding 
track of a mining caterpillar is: visible on both sides. 
Fig. 3598 shows a leaf of the primrose (Primula 
veris) mined by the caterpillar of a small brillant 
moth (Gecophora). . 

In some instances the mining caferpillar feeds on 
different plants, and even on exotics, as well as in- 
digenous. The larva of a small dipterous fly 
(Tephritis Serratula:) has been known, for example, 
{o nine the leaves of the Cineraria cruenta and the 
American groundsel (Senecio elegans), both ex- 
oties: it is common on the sow-thistle (Sonchus 
vleraceus). Fig. 3599 represents—a, the Tephritis 
Serratulee ; b, the mined leaf of a sow-thistle ; ¢, the 


mined leat of Senecio elegans ; d, the mined leaf of 


Cineraria cruenta. 

Let us now advert to insects the larva of which 
are aquatic, some bey organized for respiring the 
surrounding? Juid, others having an apparatus for 


We may first notice the Ephemera, or May-fly, of 
which there are several «species ; the larve are aqua- 
tic, living two or three years in the water, generally 
of streams and rivers, where they conceal themselves 
in holes which they excavate under the bank or 
beneath stones or pieces of timber. 


series: of fin-like fringed appendages or gills ex- 
tending down each side of the body, and into these 
' the tubes convey the water, which undergoes de- 
_ composition, or at least has the air separated from 
4t and-transferred.to.the trachea. These fing are in 
continual and rapid agitation, but by what process 
the separation of the air becomes effected is not 
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The spiracles of these larvw are at the base of a 
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larvee Nave three pun of Jimbs whieh enable them 

, t. The pupa differs but-little from the. 
larva, except in having a vase on the thorax enclosing 
the future wings, and when about to undergo its 
last change it seeky some dry place, a stot: “ising 
out of the water, or a plant, and the skin bursting 
at. the head and thorax the ephemera emerges ; the 
wings soon expand and the insect takes to flight. 
strange to say, however, it has to undergo another 
process, in which respect the ephemera is without a 
parallel as far as known among insects, After 
being released from the skin of the pupa, and 
flying to a considerable distance, the ephemera. 
settles, and withdraws its body, limbs, and even 
wings from a thin pellicle which has enclosed them, . 
as a glove encloses the hand. So slight is the 
opening through which the insect withdraws itself, 
and so exactly does the exuvium resemble the 
insect (for it remains statu guo attached to the spot 
where the ephemera disrobed itself), that it may be 
mistaken for the living being. 

The ephemera atlain to maturity and pair; the 
females Jay their eggs, and in a few hours the 
winged multitude has perished. Some species are 
disclosed after sunset, lay their eggs and die betore 
sunrise ; some live but about three or four hours. 

Fig. 3600 shows the perforations of the larve of 
the ephemera: A, the larva; B, perforations in a 
river bank : C, one of the perforations laid open to 
show the parallel direction. 7 

Fig. 3601 represents a submerged portion of a 
willow-tree, which had been previously bored by 
the eee of Cossus ligniperda; of the holes, 
filled with moist clay, the larve of the ephemera 
had availed themselves, and there taken up their 
quarters. 

Fig. 3602 is a dissection of the larva of the May- 
fly: aaa, spiracles; 640, lateral traches. The 
central nerveus chain with its ganglia is well repre- 
sented. The fin-like appendages of one side are 
removed. 

Ephemere sometimes appear in astonishing mul- 
titudes filling the air for miles, We have ourselves 
seen them “thick as autumnal Jeaves in Valom- 
brosa,” on the banks of the Wye in Derbyshire; they 
covered the stones jutting out of the stream, the 
yates, and the stumps 6f trees, and multitudes 
drifted into the water and became the prey of the 
trout and the grayling. | 

A scene of this kind was witnessed by Réaumur 
on the banks ot the Marne :—*“ The myriads of 
ephemerw which filled the air over the current of 
the river, and over the bank on which ] stood, are 
neither to be expressed nor conceived. When the 
snow falls with the largest flakes and with the least 
interval between them, the air is not so filled as it 
was around me with ephemera: scarcely had I re- 
mained in one place a few minutes when the step 
on which | stood was guite concealed with a layer 
of them from two to four inchesin depth. Near the 
lowest step a surface of water of five or six feet di- 
mensions every way was entirely and thickly covered 
by them, and what the current carried off was con- 
finually replaced. Many times I was obliged to 
abandon my station, not being able to bear the 
shower of ephemerw which, falling obliquely, struck 
every part of my face, filling my eyes, mouth, and 
nostrils.” 

The fishermen of the Marne and Seine, to whom 
these insect-showers are welcome, say respecting 
them when they commence,— the manna begins 
to fall,” or “the manva is abundant.” | | 

The Jarve of the Phryganea, a group allied to 
the Ephemerw, and also oflen called Mny-flies, live 
in the water, and make for themselves curious 
habitations, which, snail-like, they drag about with 
them as they crawl along the sandy bettom of rivers 
and streams. The fisherman knows them by the. 
name of Caddis-worms, as he knows those of the 
ephemera by the name of Bank-bait. 

These Caddis-worms, the larves of different species 
of Phryganea, construct their tenements respectively 
of Various materials; some glue bits of stick toge- 
ther, and thus make a rough case ; some use portions 
of reed ; some fragments of rushes, and form a fluted 
cylinder ; some roll portions of leaves spirally around 
them, some avail themselves of fine particles a, 
sand, and form avery neat and compact cylinder; 
others aggiutinate together small river-shells, mi- 
nife pebbles, bits of stick, and other materials, 
making a rough domicile, lined, however, with soft 
silk. ? 

Fig. 3603, the rounded case of a caddis-worm, 
mace of the leaves and bits of stems of aquatic 
plants, and secured toareed. Fig. 3604, the case, 
made of portions of reed. joined together. | 

In clear water these larves may be observed, with 
their head and legs protruded, crawling about in 

nest of food, and dragging their case after them. 

e have seen numbers surround a crushed -gnail, 
perpoee thrown in, and commence devouring tt. 5... 
, Many of the jarvw of the Phryganew are very” 


Ty RY Rey adn ete 
& 5 aaihel my Q iy yo " ' 
yy " 4 ; ge | ‘ ( ‘ 


en er 





3596 ~Leaves mined by G Iden Silver-epot Moth, 
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3608 - Leat of Primrose, mined. 





3605.—Transformations of Vbryganén. 
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86040—-Nest of Caddis worm. 





$400.—-Larva of Ephemera and Perforations 
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36) 1 eohanges of Chironomus plumosus. 








9617,<-Pupa of Chameleon-Fly- 


3615.—Cnat escaping from Pupa. 
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careful In the adjustment of the specific gravity of 

ther case to their powers, adding «@ Isttle or 
1avel to it if too light, a stran ora bit of rush if too 
wavy. 

When the ii-worm 16 about to assume its 
pupa state, it withdraws itself completely within ite 
case or tenement, and then closes the orifice with a 

rating of atk, which hardens and remains insoluble. 
This ing admits the water necessary for respira- 
tion, but effectually keeps out intruders, for the 
threads of which Hf is made are strong, and ciose 
each other so as to forma perforated plate The 
time of change having arnved, the pupa, which 1s 
furnished with bard and homy mandibles, which 
are temporary and about to be lost, cuts through the 
aiken giating and creeps torth, it then swims by 
the action of its limbs to the surface, o: adheres to 
any object; the skin splits, and the perfect insect 
emeiges, 

Fig. 3605 showa—A, the larva of a species of 
Phryganea, magnified B, the case inhabited by the 
larva; C, the pupa, magnified, D, the perfect insect 
with the wings expanded, E, the same with the 
wines in the ordinary position when at rest 

Fig. 9606 shows—a, the pupa of Phryganea, 
gand d, the appearance presented by the grating of 
silk with which the onfice of the case closed up, 
b, the perfect insect. 

In some parfs of the continent showers of Phry- 
ganew resemble those of the Ephemere, filling the 
air for a considerable distance They fly chiefly an 
the evening. The wings are light and semi trans- 
parent, hike gauze, M Latreille retains these in- 
sects in the order Newoptesa, but they constitute 
the type of the osder Litchoptera in the System of 
Mesara Kirby and Spence 

The Java of the diagon-fly 1s aquatic, and the 
perfect insect, on wide-spicad wings, may often be 
seen sweeping tound ponds and lakes, or the slugs 
gish paits of rivers, for the purpose of committing its 
eggs to the fluid element, in which the young brood 
aie dentined to live 

The Jarva of the diagon-fly has six legs, and 
creeps about the stems of aquatic plants in scarch 
of prey. Its mode of progression however, through 
the water 1s very extiaordinary Appended to the 
pustenor extremity of the body are five leaf-like 
processes, fiinged with hans, and capable of bemeg 
cloned together or expanded at pleasme, these sur- 
reund the onfice of a cavity furnished with strong 
muscular walls Intothis cavity the larva takes in 
# certain asad of watcr, which at instantancously 
rejects with considerable force, repeating this action 
it thus propels itselt along by a quick series of jerks, 
each ejective stroke giving the impulse 

The larva of the diagon-fly 1s as voracious in the 
water asthe perfect imsect isin the an, at devours 
other aquatic larve, as those of the ephemera, and 
even tadpoles, and a prehensile apparatus of the 
most curious construction i given to it in order to 
enable it mae securely to seize its prey The an- 
terior part of the head is covered by a mask in three 
parta, capable of being opened, and of «losing, and 
securing the prey, which 1s conveyed to the true 
mouth These three pieces may be lihencd to the 

arts of a helmet coveing the face, Lut the visor, 
inatead of being raised up, opens in the middle, 
transversely, and the inner edgcs where they mect, 
aie atmed with shaip teeth Fach af these plates 
then tuins back, as it wore, exposing the mouth 
The mash 18, in fact, a strange modification of the 
under lip, go inconspicnous in most insects, but in 
this larva singularly developed and fashioned 

Fig 9607 reprepents—a the larva ot the dragon- 
fly; 5, the abdomen, Jaid open to show the respia- 
tory vexsels, or traches®, ¢, the pumping appara- 
ara , 4, the same, open, e, the head of the in- 
sec 

Fig 3608 represents the mask of the larva of the 
dragon fly, in fou different states of opening and 
shutting 

The pupa differs little from the laiva, except in 
displaying the encased 1udiments of the wings 

We have often witnessed the exclusion of the 
perfect insect from the pupa, and a number ol 
dragon-flies and pupa cases are now betuie us, taken 
on the banks ot the Kennet, near Reading, where 
thousands were then to be seen, some yet in the 
pupa state, others emerging from the pupa-case 
and others, with wings still wet and crumbled, waut- 
ing tre moment of their full invigoration = When 
the time for the disclosure of the periect insect ap- 
preschess it leaves the water, and, crawling up the 

ank, ascends a‘stalk of prass, or any other plant, 
und there chogs firmly with sharp claws. Ina 
short time, owing to internal pressure, the back of 
the thorax aplite longitudinally, and as regulaily as 
it a sharp inetrumént had made the incision, and the 
head and tHorax of the peifect insect make their 
appearance; in # little time it begins to mee more 

completely, and to draw its legs out of those of 
pe, as out of “boots ; afterwards the whdéle 
y wextncated. There by the side of sts slough, 


as if exhausted and feeble, the dragon fly rests : its 
wings are stall, crompled, and powerless; and it 
1s inanimate and withau’ the means of eseabo Te 
a short time, however, the hody elongates, 
gradually expand, 1 nw to vibrate them as if 
to try their strength ; suddenly it rises and wheels in 
rapid flight through the sunny air. On Sooking at 
the pupa-case, we find the fissure has so nicely closed 
that if 1s only by looking attentively that it can be dis- 
covered, the sigugh remains still clinging to the 
stalk, and without examining if, one could scarcely 
tel] whether it wasa living pupa or only the empty 
case 

Fig. 3609 exhibits the changes Gescribed’ A, the 
dragon-fly beginning to escape from the pupa, a, 
the fly, 6, the pupa-case, B, the process further 
advanced, c, the fly, d, the pupa case, C, the fly 
neaily free, and forming an aich while it extricates 
the body, e, the fly, # the pupa case, D, the 
diagon-fly with the wings in a great measure 
developed Fig 3610 represents the perfect 
Insect 

‘The Gnat trube (Culex) and many of the Tipule 
ate aquatic dung their incomplete stages 

Lhe lava of one species of the latter, {he Chirono- 
mus plumosus, 1s abundant in ponds, and even rain- 
water tub» We have seen the water teem with 
these creatures, which are jike Jittle red wiggling 
Jointed worms, peipetually swimming about = The 
caudal extiemily 18 iuinished with several smal! 
appendages, regarded ay an organ of aquatic :espiia- 
ton In the pupa state these appendages are 
i placed by a tult of fine bristles, and a coronet ts 
produced on the head hike a five-staired tay of 
plumes, and a double encore projects from each 
wide of the thorax, enclosing the limbs 

The pupe undcigo them change on the surface of 
the water with the thorax above it, and in allusion 
to thus fact Messts Kuby and Spence ask, ‘* How 
can a pupa ol gicater specific giavity than the 
water ¢main suspended without motion at its sur- 
face, and how can its thorax, which 18 its heaviest 
put, be kept uppermost?’ = The solution given 18, 
that the middie of the thorax 1s olcaginous, and ree 
pely the watei, and that a» soon as the pupa by its 
exeitions hasforced this part above the suitacc, the 
water retreats fromil, and the attraction of the an 
aching on the diy pait I» sufficient {o counter balance 
the body’s gravity, a» a needle being very diy will 
float on water fiom the same cause 

May it not, however, we would ask, be that pre- 
viously to the last change the body, by the «xpan- 
sion of the miemal parts, becomes really so light as 
forcmain floating? ‘This 1s a mere suggestion 

Fig 361] shows the changes of the ( huonomus 

lmosus, a, the gnat with its plumed antenne, 
} the larva of the same, called the blood-woin, 
dand« pupr of the same, magnified 

We have previously alluded to the egg rait of the 
gnat (Culcx pipens) The larva 1s aquatic, but 
bicathes an, itis of strange figure, and its move- 
gent» with the head downwaids are singularly 
quick and active As atmospheric an is necessary 
for its cxistence, there is an express organization for 
obtaining a due supply On looking at these larveo 
Ina quiescent state, we find them invanably at the 
buiface of the water, with the head hanging down 
and the tailabove Now on examining one through 
a icns we find if to consist of a long slender body, 
and a laige thorax, with a strange Jeohing head 
scarcely less in magnitude ‘The tail appears bifid, 
but in reality it gives off, before its termination, a 
bicathing tube At the end of this tube isa cuclet 
of moveable hair hke appendages, so alanged as 
to sustain the cicature at the top of the watef, and 
thus serve asa float ‘The respiratory tube, which 
is Just raised above the suitace of the water, 1s con- 
nected with the internal ai-vessels, and is thus 
adapted for its assigned use 

‘The segments o! the body and the thorax are fur- 
mished with radiatory pencils of fine hairs, and on 
the head are two cilia, by the movements of which 
food 18 biought to the mouth. It 18 from the vibra- 
tile action of the body that the ammal swims about, 
and the fine hairs with which it 1s furntshed seem to 
contribute to render it buoyant, for when its actions 
ccase It begins to ascend to the surface without any 
visible effort 

Several times belore assuming the pupa state 
this larva moults its skin, but when this state 1s 
attained the creature would scaicely be tecognised 
as the same The thorax and head appear to be 
no longer divided, but form one continuous portion, 
within which the outlines of the gas insect ma 
be detected The elongated tail-lhke body 1 still 
used as an organ of Jocomotron, and the pupa floats 
at the surface, but not in its former attitude. It 
now swims with the back of the thorax uppermost, 
and a remarkable change has taken place jn its re- 
Spiratory a tua, the caudal tube has become 
obliterated, and in its place two short tubes rue 
from the back of the thorax, so as to have their 
orifices just above the surface, These alterations 
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its pristine element into the mix, 
ep reatieg an we pillcseg : . 
orax U perniost, one 
draws pee beconies in” Move Diudyian 
back mses above the water, The metyhite 
tegument now begins to dry, if then spite 
tudinally, and, gradually expanding, forme & 
in which rests, unwetted and secure, the Pertgat 
insect, It floats on a coracle of ite own 
case, which it leaves behind as it rises on ff ‘len 
ing wings to jon the mazy dance of ite -kindsed 
myriads 

Fig 3612 represents the Jarva of the common 
gnat (Culex pipiens) floating in water; @ a, the 
head and body, 5, the caudal respiratory tube; 
c, the larva, of the natural size Fig 3613 shows 
several of the larvee and pupe in a glass vessel of 
water, 

Fig 3614 shows atc, the pupa of the gnat, front 
view, d, a lateral view of the same, with its dorsal 
tubes, a, 1s a species of Tipula, and 5 ita pupa, the 
respuatory tube of which 1s many times larger than 
the body, and as fine as a hair, its extremity always 
remains above the surface of the water, for the pur- 
pose of carying on respiration Fig 3615 shows 
the gnat escaping from its floating pupa-case, 

There is a two winged fly, called by Goedart the 
Chameleon-fly (Stiatsomys Chameleon), the Jarva of 
which 1s aquatic, and ig at the same time beautifully 

rovided with the means of atmospheric respiration, 

he terminal img of the body ts considerably elon. 
wated, and the respuatory oufice is fringed around 
with about thuty ieathered hlaments, forming a 
beautitul star ‘Lhese constitute a float, and repel 
the water, in which the creature rests suspended 
with the head downwards when it wishes to de- 
scend, it brings the filaments together, enclosing 
within them a bubble of air tor respiration, “under 
the water, and the bubble appeais lke a biilhant 
pellet of burnished silver 

When the period of transformation into the pupa 
diaws near, this larva forsakes the water, and creeps 
up the bank, or on the leaf of some aquatic plant, 
with only a portion of its tail submeiged It now 
becomes motionless, and the embiyo fly enclosed 
begins to contract within its case, while its wings 
and limbs gradually develop Into the vacant 
A aiound it, and which it previously occupied, 
the air enteis for the supply of the insect, which 
boon opens a soit of lid at the top of the dry co- 
nical pupa case andemeiges Fig 3616 represents 
the aquatic larva of the Chameleon-fly with ite 
caudal appayatus’es panded 

Fig 3617 tiie —A,the pupa of the chame- 
leon-fly with the hd of the pupa-case raised, B, the 
same, magnified to show the contracted embryo of 
the fly in its case, which it does not even nearly fill: 
C, the embiyo fly, magnified, aa, antenne; 5, the 
eyes, c, the sucker, dd, fist pair of legs, ee€ se- 
cond pan, f f, wings folded up, g,h t, rings of 
body, 4, stigmata, or respiratory orifices 

The larva of a ipulidan gnat (Corethra plumi- 
comnts) 1s remaikable for its crystalhine transparency, 
and trom this and its minute size it id not veyy easy 
fo discover It 18 less than a quarter of an inch in 
length, and 1s formshed with hommy jointed man- 
dibles, capable of being united into one pointed 
borer = Phe taifisfurmshed with a pencil of plumed 
biisties, which may perhaps serve for aquatic respiia- 
fion, and also as organs of locomotion Ag this 
transparent laiva approaches the pupa stage, two 
hidney-shaped brown bodies’ become visible within 
the first ring succeeding the head, and two smaller 
in the fourth ring from the last The first, perhaps, 
enclose two singular horns, which appear on the 
pupa, and the latter two tail-paddies The transi- 
tion from the laiva into the pupa state, according to 
Réaumur, 18 by a change of skin, and the antenney 
of the perfect imsect ae enclosed in the horn-like 
appendages oi the latter The pupa is very lively, 
jerking about, and generally keeps close to the sur- 
face of the watei, above which ts horns project. 

Fig 3618 shows—a a, the larva of Corethra plu- 
micornis, magnified, 5, the mandibles and palpi: 
e the respiratory appendages, d, the pupa, mug- 
nified, e the pupa, natural size, 7, the larva, naturel 
size, g, the female fly , 2, the male. 

All are acquainted with what are termed rat-taled 
maggots, common in filthy diains, in cozy mud, and 
similar places. It 1s the larva of a species of two- 
winged fly, very like a bee in appearance, the Helophi- 
lus pendulus, and its singular tail 1s an ap us for 
breathing admirably adapted to its necessities, This 
instrument consists of an outer tube, within winch 
a much finer tube, capable of being extended to a 
very great length, 1s retracted when not ja tge; 
both are composed of fibrous rings, kind ate of 
amazing extensibility. The canfrivance for ¢utend- 
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oti oy the tradhem into the 
Ny ieeaende thems and forces out the 
Sree raquiaite degree, #o that it may 
oose in which the maggot lives. 
it hot for euch & contrivance the maggot must 
uifovsted. Fig. 3619 shows, several of these 
ina glass of water, a; §, is a magnified view 
of the tail, with the breathing-tube partially con- 
tracted ; o, a still more enlarged view of the tail. 

These larves must not be confounded with certain 
fresh-water worms, or Annelides (Nais), which live in 
noles whieh they burrow in the mud at the bottom 
af the water, and from which they protrude the 
enterior elongated part of their body, which they 
incemantly move about. The Jong proboscis of the 
Naty proboscidea is very conspicuous, but 1s by no 
means analogeus to the tube of the larva in question, 
and the two animals must not be confounded with 
each other. The Nafs 18 :eddish, the maggot of a 
dirty whitish hue. 

" . 9620 represents—a a, a group of Nats pro- 
boscidea, half concealed in the mud; 6 8, several 
of the entire worms. 

The maggot of a dipterous fly (Bibio hortulanus), 
which in ifs perfect state sips the nectar of flowers, 
ot, the gum with which the opening bud 1 often 
moistened, 1s sory common in cegspools and ooz 
ditches of filth. It is of a flattened oval form, wit 
Jateral tufts of bristles on its rings, and these tufts 
aie ange branchial organs , 1fa akin 18 extremely 
hard and tough, insomuch that it resists consider- 
able pressure. The egg from which it 1s hatched 1s 
covered with a shell gs hard as if made of plaster 
of Paris. 

Fig. 3621 represenis—a, the egg. magnified, b 
the same when hatched; e and d, the maggot and 
pupa; magnified , e and f the maggot and pupa, of 
the natural size , g, the fly. 

We might here close our general survey of larvee 
and of the pupme or nymphs which they become 
adda to the development of the pertect insect 

e may, however, adveit to a few pictonal gioups 
which show the larvae and pupe of certain leading 
forms, contrasted with the normal conditions of an 
insect which has passed through all its transitions 

Fig, 3622 shows—a, the ametabolous pupa of a 
Cicada, which moves about and feeds, and awaits the 
growth of wings to become perfect, b1s the cater- 
pee of the Tussock-moth (J ana fascelina) , c, the 

arva of the Poplar-beetle (Chiysomela Populi), d, 
the larva of Sirex,e the aquatic larva of the gnat, 
active in its pupa state , 

Fig 3623 represents—a, the pupa of a watel- 
beetle (Hydrophius), and 6, the pupa of the Privet 
Hawk moth (Sphinx Iagustn) 

Fig 3624 represents a group of perfect insects, 
in which the development of the wings 1» well dis- 
played a, a neuropterous insect Nemoptcra [a- 
treille (Nemopteryx, Leach), 4, the Ant-lion (Myr- 
meleon formicantum, Linn ), one of the Neuroptera, 
c, the Hesperia Comma a butteifly, one of the 
Lepidoptera, d, the Water-scorpion (Nepa cinerea), 
an aquatic hemipterous insect, with ametabolous 
larven. 

We may here add that a perfect insect 18 often 
called ‘ Imago,” a term used by Linieus to de- 
signate a perfect insect, because, having thrown off 
ifa pupa-mask, the animal may be taken as an 
image of its apecies. 

e great object to be a¢complished by the per- 
fect insect 1s the continuance of its race ; to this end 
are a@)) its Jabours, all its eneipies, all its mstinctive 
contrivances devoted , and it has then only to die 
Some insects are beings of a day others endure 
for months, some few fora longer pernod In mak- 
ing his collections, then, the entomologist only ab- 
breviates an existence which a few days o: weeks 
must in general teiminate 

Let us now proceed to a few considerations rela- 
tive to perlect insects, premising that our space 
will only allow us to select from among multitudes, 
for the subjects of our short comments, such as are 

cultarly interesting reinther fiom their structure, 

abits, or meen rhe first insect, then, that claims 
our notice 1s the Hive-bee. Wax and honey we 
know to be the products of several species of bee, 
but that which has been kept in Europe, in aitificial 
hives, for the sake of its products, and has been ce- 
lebrated from the earhiest antiquity, is the Apis mel- 
hand and true as formerly 1s the line attributed to 


aren 


* Kis vos non vobls melfificatis apes.” 


' Bees are social msects, they combine to work for 

the general commonweal, they obey certain laws, 

and proeped upon certain principles in their eco- 

operations, which give them great interest. 

hi myateiies of the bee-hive have not yet been 
ve 
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rected on each side, M been written, and 
learnedly too respecting the saving of room and 
wax by the hexagonal gure of these cells, and 
many a good of abstruse mathematical pro- 
blems has been elaborated, to prove that the angles 
of the rhomboid pieces, forming the base of these 
cells, are precise)y auch as bees of a saving turn and 
mathematical genius might be expected to make 

The cells, as we have said, are constructed of wax 
but not exclusively; they are strengthened and 
smeared with a gummy or resinous varnish called 
propolis. The use of these cells is threefold ; they 
serve as receptacles for the eggs and larvg, as 
ape for honey, and as storehouses for bee- 

read. 

A hive of bees consists of from twelve to sixteen 
or eighteen thousand individuals, divided, flist, into 
workers, or females incapable of reproduction , se- 
condly, into stingless males, or diones, and thirdly, 
a female called the queen-bee—the parent of the 
future progeny ofthe hive Besides these there are 
the eggs and Jarvee, forming the rising biood 

The males, or drones, amount to several hundreds, 
but the bulk of the population consists of workers 
Now at the outset here arises a question—to what 
are we to attnbute the difference beiween the 
workers and the queen? It we examine the wax 
combs of a bee-hive, we shall find the cells for con- 
taining the larve of thiee soits Those built for the 
males, er drones, are Jaiger than those intended for 
the workers, or stemle females, and those for the 
future queens of different broods, usually thiee or 
four in number, and termed royal cells, are still 
larger, and shaped sumewhat hke a Florence flask 
The honey cells differ little from those for the 
workeis, but are generally deeper, the rims being 
more raised Now the queen-bee deposits firet, it 
would appear, eggs couluanitg future queens and 
workers, and alte:waids those of future males and 
further it seem» that the difference in the size of the 
cells, added also to the nature and quality of the 
food with which the female Jarve are noulshed, 
conduce in the one instance to the production of a 
large and fertile queen-bee , and in the other, to the 
reanng of the ordinary worker, with its Cullous in- 
atincts But at may tis ashed how is this proved? 
I{ the bees, as hax heen satisiactonly demonstiated, 
are deprived of thei queen, and have combs con- 
taining only young of the woking brood, they will 
aclect one of these Jarva, not more than three days 
old from the egg, and proceed to alte: and enlaige 
its domicile by breaking down the adjacent cells, 
and emptying then contents, whether: honey o1 
laivee They build up, in short, a royal cell around 
the object of then choice, giving the cradle a ver 
tical instcad of horizontal duechon, and noushing 
the Jarva with a peculiar diet In three days (the 
larve boing two days old when sclected) it begins 
to surround itself with a cocoon of silk, and aftcr- 
wards assumes the pupa state Lhe workers now 
shut up the cell with wax, as they do those of the 
pupe of diones and woikes In a few days the 
pupa is hatched, and the queen comes forth among 
he: devoted subjects By such means is the larva 
of a woher-bee transformed into a quecn 

We may here observe, that sixteen days is the 
period assigned fo: the preparatory stages of a 
queen-bee, viz —Egg, thiee days , a feeding laiva, 
five days, not feeding, but spinning Its cocoon, one 
day , still and quiet, two days and sixtcen hous, 
pupa, tour days and eight hours, Jotal, sixtcen 
days 
, The workers require twenty days, the males twenty- 

our 

Ihe queen-bee is the most important personage in 
the hive, and jealous in the exticme of her preroga- 
tive , she bears no rival, but as several royal pupa 
ale in each hive, the first hatched quecn visits those 
cells, and, if not prevented, hills the lave, but 
should two rival qucen» appear at the same time, 
they engage in morta) comrbat, and one falls a sa- 
cnfice, 

We generally find several (four) swarms issuing 
every year from the same hive, each headed by its 
queen The first swarm 18 conducted by the old 
reigning queen, who previously to he: depa:ture has 
at separate intervals Jaid female eggs in the toyal 
cells, of these, the firet-bomn 1s usually the for- 
tunate candidate for the vacant throne, and in turn 
leads off another swarm, and so on in succession 
“The longest interval,” say Kuby and Spence, 
“between the swarms is from seven to nine days, 
which 1s usually the space that intervenes between 
the first and second; the third flies sooner, and the 
last sometimes depasts the day after the thnd. Fit- 
teen or eighteen days are generally sufficient tor 
throwing the four swarfhs. The old queen, when she 
takes flight with the first swarm, leaves plenty of 
brood in the cells, which soon renew the popula- 
thon, 

The young queens that conduct the succeeding 
swarms usually pairthe day afie: their settlement 
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There 1s, says Kirby, “something singular sn the 
mode in which the workers treat the young queens 
that are to lead the successive swarms. After the 
cells (of the pups) are covered sn, one of their first 
employ ments 1s to remove here and there a portion 
of wax from the suriace, so as to render it unequal 
(see Fig. 3625! w royal cell; a, the side view of the 
same), and immediately before the last metamor- 
phosis takes place, the walls are so thin that al) the 
motions of the enclosed pupa are perceptible through 
them. on the seventh day the part covering the head 
and trunk of the young female 1s alinoat entuel 
unwaxed "’ It might be concluded peihaps, that ail 
things being epee for the coming foith of the 
enclosed queen, that she would quit her cell at the 
usual period, and doubtleas were she to pursue her 
own inclinations, such would be the case = But here 
the bees show how admirably their instinct guides 
their operations for the welfare ot the community. 
Did the new queen leave her cell, she would imme- 
diately attack and destroy those in the other royal 
cells, a proceeding which 1s permitted only when a 
successor meicly 18 wanted to a dead or lout queen, 
and not the Jeader of a swarm to be succeeded by 
others As soon, theielore, as the workers perceive 
that the young queen has cut though he cocoon 
they immediately solder up the cleft with wax, an 
heep her # prisoner against her will. Upon this, 
adds Mi Kirby, * asif to complain of such treatment, 
she cmits a distinct sound, which excites no pity in 
the breasts of her subjects, who detain her two devi 
longer than nature has assigned for her confine- 
ment.” In the interrm she sometimes thrusts her 
tongue through the shit she has made in the cocoon, 
upon which she 18 supplied with honey , after which 
the onfice is stopped with wax 

Were a queen, destined to lead a swarm, permitted 
to Jeave he: cell as soon as the natuial term airived, 
at would require some time to fit her for flight, 
during which time a troublesome task would be 
imposed upon the workers, who must constantly de- 
tun her by force fiom destroying the Jarvee and 
pupee of the succeeding queens Hence they find 
it easter to detain her in her cocoon till she 16 ready 
to head the swarm, when she ts Jiberated, and pie- 
vented from making the desued slaughter till she 
Issues foith with her subjects The oldest 18 of 
course the first so tieated, then the next, and so on, 
fill the queen of the Jast swarm the :emaining 
queens, the hive beang now sufhciently thinned, fight 
unimpeded til) one gaims the throne It sometimes 
happens that when the original queen and her 
swain) aie prevented from migiating by bad weather, 
she destroys the young biood in the royal cells, so 
that when she leaves, the workers who remain, have 
to educate a worker larva intoa queen) Ginuially, 
howcver, sume of the royal brood escape hei ven- 
geance, a favourable change 1n the weather inducing 
her to depart. 

‘ When tue larve in royal cells,” says Mr Water- 
house, “are about to change into pupa, the old 
quecn begins to exhibit signs of agitation, running 
catelcssly over the Cells, occasionally thrusting her 
abdomen into some of them as if, bout to Jay, but 
withdrawing without having done so, o1 perhaps 
depositing the eggs on the side of the cell, instead 
of atthe bottom She is no longer surrounded by 
her usual cucle of attendants, and her agitation be- 
ing communicated to all she passes, at Icugth a 
general contustuon 19 created, fill at last the greater 
portion of the bees 1ush out of the hive with that 
queen at then head = It is thus that the first »waim 
quils the hive, and it 18 invaia ly conducted by the 
old queen 

“At any other time the queen would have been 
unable to fly, the great number of eggs contained 
in her abdumen rendesng her too heavy = this how- 
ever 18 suffigicntly reduced after the gieat laying te 
enable her to fly with case 

“An unening instinct obliges the queen to lvave 
the hive at this time, for two sovereigns neve: can 
(o-exiet in the same Community, and had she not 
leit it, the young queens (now just about to gut 
their cells) would inevitably have been killed by 
her Let us now observe what 1s going on in the 
hive, which has just been deserted by its queen, It 
would seem as it it were too much reduced by the 
departure of the swam, but it must be borne in 
mind that this event never occurs except in the 
middle of the day, and duiing yery fine sunny wea- 
ther, when a large portion of the bees are abioad 
gathering honey and pollen, and if the hive con- 
tain a numcrous colony, these, on their retuin, to- 
gether with those which have not been disturbed 
dung the gene:al confusion, and a considerable 
number of young brood continually paelang form 
a sufficient stock, and perhaps even enough to send 
off another swarm, 

“In two or three days’ time from the leaving of the 
first awarm, pertect o:der 1s restored in the hive, 
and the nurse-bees continue to attend A oy the 
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young, carefully watching the queen’s cells, and |) suriace of the tibia, or middie joint of the leg, 
working at the outude by removing the wax from || where o series of elastic hairs ove a oon 
the surface, It ds sad that the wax is removed in | cavity, and acts asa sort of hid or covering. Thus 


burdened, off the insect fites to the hive; first the 
honey is salely lodged, then the bee-bread, or kneaded 
pollen, ts diaposed of as circumstances may require ; 
sometimes it 1s eaten by severe! bees, called by a 
pecuhar sort of hum to their repast, and if more ts 
collected than requued for present use, it 1s depo- 


order to facthitate the exit of the rune aeee” ; but 
although the removal of it may thus be of service, 
we are not inelined to think st is done for that pur- 


When @ swarm quits a hive, it generally clusters 
on a tree er bush in the neighbourhood, and if st be 
not soon secured it takes flight, and proceeds in || sited in some ot the empty cells, to serve as future 
seareh of some convenient abode. Jn Palestine ahdlrpehe Fig. 3630 shows the structure of the 
flesures in the rocks were much frequented by bees, ind-legs of the hee, magnified. 
as are the cuves of Salsette and Llephanta at the Wax 18a peculiar secietion in hittle pockets or 
present day. cells beneath the gcales pt the abdomen. Of these 

The custom of making a useless noise by beating || wax-pockets there are generally four on each side, 
iron or sounding instruments, in oder to induce | at the base of each intermediate segment, and con- 
swarms to settla is of great antiquity Virgil says— el by ine ave er nee A the pieene alegre 

' ey are found only in the neuter bees, not in the 

a a aa a Se ney ie: lie 64 ales yr queens. Fig 3631 shows the under surlace 

of a neuter bee, ib the position of the scales of 

is Fig 3632 shows the abdomen of the queen- 
ee. 

It appears that it is from honey that the wax, 
by some internal process, 1s elaborated, as the wax 
workers retain the honey when wax 1s required 
which they would otherwise disgorge into the cells 
The wax oyves out between the abdominal rings, 
in the form ot Iittle laminw, it 1s then worked with 
the mouth, and kneaded with salva that it may 
acquire the requisite degiee of ductility for the 
constiuction ob the comb, which is finshed with 


The sole occupation of the female, or queen-bee, 
8 to lay eggs in the various cells prepared by the 
workers for that purpose, she takes no care of the 
young herself Until she 1s about eleven months 
old, the eggs laid are all or nearly all those of 
warkers , subsequently those of the males are depo- 
sited, generally in the spring The egy of the bee 
is about the twelfth of an inch long, of a oylindncal 
form with rounded ends When the larva emerges 
from the egg, it 18 immediately supphed with food 
by the nurse-bees. It may be now seen Jying in a 
curved position at the bottom of the cell, where it 
continues ee until it has cdmpletely filled up 
the space hen it 1s full grown, 1t Jies horizontal! 
with its head towards the entrance The food wit 
which the Jarva is supplied is a mixture of farina, 
honey, and water, which 16 converted info a whitieh 
Jelly by elaboration in the stomachs of the nurec-bees 
The proportions of fatina and honey vary according 
to the age of the young. Mi: Waterhouse PAYS, 
‘We beheve that the food 1s not given duectly to 
the Jarva, but disgorged into the cell, so that the 
maect is surrounded with it But when the lava is 
neatly full grown, its food 1s sweeter (probably con- 
taining a gieater proportion of honey), and 1s applied 
by the nurse-bees to its mouth, somewhat in the 
manner of a bud feedyng its young’ Fig, 3626 
lepresenta—a, the egg of the bee, J, the larva, e¢, 
the pupa of the workei-bee, d, the head of the 
larva magnified. 

Fig. 3627 :epresents three hive-bees—a, the male, 
or drone, 5, the neuter, o: worker, c, the queen- 
bee. The lines denote the natural length of each 
The neuters are of two kinds, smal] nuise bees, and 
larger wax-workers, the nurse begs are also called 
sculpturers 

Dividing their labours then, they constinct combs, 
watch and nurse the young, store up honey and bee 
bread, make propolis to fimsh aiitl stiengthen the 
cells, and guard the queen, whose sole duty 1s the 
deposition of her eggs in the cells 

ith respect to the males, or drones, the purpose 
of thetr existence accomphshed, they are doomed 
to death. Produced in Apul or May, they live till 
July’ or August, when the workers commence a 
enera] massacre, which continues for two or three 
ays. The motive which actuates the workct-bees 
in this antire destruction of the males has often been 
discussed, but 1s not undeistood , for it appeare that 
in hives deprived of a queen they remain unmo- 
lested, aa they do also in the rare cases in which the 
queen get only male eggs." 

Fig. 3628 represents a swarm of bees on the 
branch ot a Jaburnum 

Fig. 3629 iepresenta a swarm of forty thousand 
bees on the branch of a fig tree, with Réiumur’s 
apparatus for weighing them and computing their 
number. We may now notice the products of these 
industrious tribes. 

Honey 1s the nectar of flowers lapped out of the 
nectary by the tongue, and conveyed to the crop or 
honey-bag ; here it undeiroes but Ittle alteration, 
and is transferred or disgorged into the cells des- 
tined to receive tt QO these some are store-cells, 
some are filled for daily use. A single cell will 
contain the contents of many honey-bags, and 
though the cell 13 horizontal the honey wall not 
min out, for a thick cream rises and forms a glutinous 
film, obhquely placed keeping in the treasure. 
iy store-cells when filled are covered with a waxed 


ee ie 

ropolis 1s a glutinous or gummy resinous matter, 
procued from the buds of vasous trees, as the Taca- 
mahaca (Populus balsamitera), the birch, &. This 
gum the bees diaw out with the mouth, prepare it, 
and having Jyaded the basket of each hind-leg, 
return to the hive. It 1s not only employed in 
varnishing the cells of the combs, but for stopping 
up crevices, for coating the sticks which support 
(he combs, and fo: mixing with wax, and rebuilding 
weak parts, Often it is spread over the hive dome 
inteniorly It 1s of wax then and propolis that 
the combs of the bec, pierced with hexagonal cells 
on both sides, ate formed Fig 3633 represents 
part of a honey-comb, with bees at work — 

The construction of a comb 1s one of the diffi- 
culties which naturalists have Jong laboured to ex- 
plain, and various are the theories which have been 
entertained as to the mode in which this beautilul 
piece of woikmanship is accomplished = In our own 
opinion, the most successtul attempt is that of Mr. 
Waterhouse, whose article inthe Penny Cyclops dia’ 
merits the ufmost attention We shall lollow his 
account, with a few omissions — 

To work in cucles or s¢ gments of circles appears 
most compatible with animal mechanism acted upon 
bv instinct, for we obseaVe that the works of almost 
all insects (perhaps we may say almost all animals) 
proceed im cnucles or segments of circles ‘The cells 
of almost all the various species of bees are of this 
construction, and we find that, under pecular 
ciicumstances, those of the hive bee are so likewise, 
an inthe case of the quecn’s cell, and in some of 
those cells close to it, and sometimes in othe: parts 
of the comb, in cases where an accident has been 
repaired 

It some hive-bees could be made to work in a 
large solid mass of wax, the first cell formed would 
most probably be cylindrical, with a hollow cucula 
bottom , this would also be the form of the follow- 
ing cells, unless they came in contact with each 
Other, and in this case, supposing the circum- 
ferences of three cylinde:s were to touch, the bees 
wothingg in each of these cylinders would cut away 
the wax at a, a, a (Fig. 3634) But supposing the 
wax-block were excavated on one of its sides, into 
the greatest number of equal-sized cylinders that it 
would admit of, it would then follow that each cy- 
linder would be surrounded by six others, this being 
the only number of cqual-sized cucles which may 
be placed round one of the same magnitude by the 
same tule of removing the wax trom the interstices, 
these cylinders would become hexagons. Again, 
supposing this block to be a flat mass of equal 
thickness in all parts (the ordinary thickness of a 
comb), this block being cut into cylinders of equal 
diameter on both sides and the base of each cylinder 
being exactly over paits of three opposing ones, 
when the wax 1s cut away at the interstices, as at 
the sides, 1t follows that the bottoms of the cells 
will be each composed of three equal rhombus- 
shaped pieces. (Fig. 8635 ) Hence we have cells 
exactly like those of the hive-bee, but not con- 
structed in the ordinaty way, though upon such 

nnciples as analogy ints out (a circalar 

orm being the basw of the work re and in such 
a way as we have observed they do occasionally 
proceed. 





















With respect to bee-bread, we may state that 
while the bee 1a busy in extracting the sweets of 
the flowers, it becomes covered with the pollen of 
the anthers; this pollen it wipes off from its body 
with the brushes of its legs, collects every particle 
together, and kneads it into two little masses, which 
are placed eath in a sort of basket on the braad 


© A quean whose guilvidg fe retarded beyond the #6th 
her whole existence, le’ ont male egys and is useless = In cates 


fue ahe frst hcfe neuter aud female exys on pairing 

6 proper age n the season, the queen does not * Uf we allow that th hasis of the work of the hive-bee be ctecenler, 
begin to lay till » whe lays about two hundred Fi 
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Let us now examine the constrantion ) wedi 
ree Reith 

is secreted by the alge soa of, bila 
combs. For this the wapoworke 
themselves in festoons from the tép of pty ive, 
Those which first reach the top fis themselves 
the claws of the fore-legs to the roof, and’ lie fal. 
lowed by others which attach themaelves fo them 
until an inverted cone or jestoon of bees ig d, 
each end of which 1s attached to the roof of the 
hive. Before the commencement of the new comb, 
the intenor of a hive presenta a series of festoons of 
this desciiption, intersecting each other in al}. di. 
rections, the bees remaining in perfect repose. 

Fig 3636, a festoon of wax-woikers. Fig. 3687 the 
outline formed by the festoon filled up by @ crowd 
of workers ) 

At this time the wax js secreted, and makes its 

pearance in little scales which exude between 
the segments on the under side of the abdomen, 
eight scales beimg visible in each bee. The wax 
being secreted, one of the bees commences the 
comb, having detached itself from the festoon, it 
makes its way to the roof of the Inve, and after 
clearing a space by driving away the other bees, :t 
detaches one of the scales tiom the abdomen by 
means of ite hinder legs this 1s then conveyed b 
the fore-legs to the mouth, where it 1s masticated, 
and impregnated with a frothy liquid by the tongue, 
in which process it obtains a whiteness and opacit 
which it did not before possess. The parhciles of 
wax are then applied to the roof of the hive, 
Another scale undergoes the same process, and 1s 
attached to the first The bee thus continues Ja- 
bouring until all its scales aie disposed of ; 1t then 
quits its situation, and 1s followed by another bee, 
which proceeds with its scales in the wok alread 
begun, depositing the wax in a stiaight hne wit 
the former deposition. The same operation is 
performed by many other bees, until a considerable 
block 18 deposited This block is generally about 
hve or #1x jines long, the height two Jines, and the 
thickness half a line, and it 18 upon this that the 
formation of the cellscommences (See 8638, a bee 
Jaying the foundation of its first cell ) 

We have seen that the foundation of the block 1s 
the work of one bee, so likewise 18 the commence- 
ment of the cells —the former is the woik of what 
1g called the wax-workers, which, we are informed 
by Huber, do not possess the power of sculpturing 
the cells the cells are made by the sculpturer- 
bees, who are smaller than the wax-workeis. No 
sooner I» the block large enough to admit a sculp- 
terer-bee between the wax-woikers, than the exca- 
vation commences There seems to be an instinctive 
desire to pertorm the work of excavation wherever 
there 18 room, even though there may not be suffi- 
cient to form a perfect cell, for we never observe a 
solid piece of wax in any part of acomb On the 
contrary, 1f by any accident there has been space 
unoccupied by cells, we find that the wax has 
cr excavated at that part ag much as was practi- 
cable 

The bee, impelled by instinct to deposit wax and 
to excavate, and also guided by an acute sense of 
fecling in the antenngy® (piobably through the 
elasticity of the wax), as to the degree to which 
the excavation should proceed, forms the comb; 
and in so doing it seems fo act not from choice, 
but fom a necessity imposed upon it by two an- 
{agonist principles, one causing it to deposit and 
excavate wax, and the other acting through the 
antennm, and limiting the degree of excavation 
(See Tig 3639, showing the front side and back 
views in which the excavations for the ceils are 









It is to this desire for performing the work of 
excavation that we attmbute the small excavations 
about the royal cells, which are said to be for the 

urpose of facilitating the exit of the young queen. 

f the wax were removed for that pu: pose we do not 
see why the operation should not be confined to that 
part thiough which she makes her esca On the 
other hand, 1f irom the wax of the royal cells being 
thicker than it 18 in other parts of the comb, the 
wo'kers are induced to make excavations, and 
desist only upon the thickness being reduced to 
that of the ordinary partitions, 1t follows that it will 
at last become unilormly thin, as degciibed by 
Huber ; the reason here given differs fiom Huber's, 
but we think 1t more in accordance with the habits 
and economy ot the animal. 

In forming the cells, a hollow is first excaveted 
on one side of the wax-block; this excavation is 
rather less than the width of a cell, and d ‘imeme- 





diately followed by two of a mrilar ion on 
the opposite side of the block, The pasteles of 
wax femoved in excavation are den et by the 


_ of the bee and depositad on ‘tive sty 
nitended cells; the two latte: extoatx 
Fig. )are necessatily of duch dds of 
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with each other to be.nf the thickness 
@ ‘partitions of the celia, the parts 
“the front view and section (Figs. 3640 











sos will (according to.the instinctive principles 
mentioned) naturally remove what is there 
#fiuous, thus forming an angle, determined by 
two intersecting vertical planes, at the bottom of 
"theeells inasmuch as at the same time-the parts 


sgnirked:d, in the back view and section (Fig. 3641), , 


_a@tiji-aléo be removed. The partition between these 


: “¢wo Jast-mentioned cells thus becomes perpendicular | 


-yand of equal thickness, and is exactly opposed to the 
~-gnale'at the bottom of the first cell. | 
ch, By this time the necessary secretion of wax has 
‘taken place in all the bees composing the festoons, 
“nd they are all anxious to dispose of their scales 
of; wax,. The sculpturer-bees are also active, 
viiggpeieanted more wax is added to the margins of 
the. original block, and more excavations are 
formed. Supposing the block to have increased 
-to double its original Jength and width, there would 
then be room for parts of four mere excavations, 
| pepe side on which the first was made. (See Fig. 


The same operationtof reducing the wax in the 
thick parts marked c, having taken place, the sides 
of the first cel] also become straight and perpen- 
dicular, and by reducing the wax at the parts d, to 
the: proper thickness in all the cells, the bottom 
of the first cell, and upper parts of the two cells 
beneath, in the diagram, become two-sided. The 

work on the opposite side of the comb being in 
the same state of forwardness (for after the com- 
mencement it proceeds equally at all parts), will 
appear as in Fig. 3643. | 

igs. 3644 and 3645. show the progress of the 
cells from their foundation to their completion. 

In Fig. 3646 the angles at the bases of the cells 
are cut into the partitions of the opposing cells, and 
hence it is clearly seen that, from the position of 
those cells, the perpendicular partitions of the cells 
on this side must be longer than those of the other, 
and that the cells themselves must have three quad- 
rilateral plates from their bases. 

In carrying up the sides of the cell, the form is 


regulated by the intersection of the surrounding. 


circles, as represented in Fig. 3646. But the circles 
described in this figure, parts of whieh are shown 
in most of the others, represent those which are 
enclosed by the hexagons, whereas we believe the 
natural circumference of each cell (supposing it 
to be cylindrical) is that by which the hexagon 
ia enclosed: hence it will be necessary to imagine 
the circles partly intersecting each other. 

‘It has now been demonstrated that the cells 
of the first tikrs on each side are pentagonal ; that 
the bases of those on one side are each composed of 
two plates, while those of the other side are each 
composed of three plates; and that, according to 
‘the laws laid down, they could not have been 
otherwise: now as this accords with all the ac- 
_eounts given of the proceedings in the construction 

- of the comb, it seems to prove that the laws which 
we have Jaid down, as guiding their formation, are 
- correct. 

The ordinary cells of a comb are of two sizes ; 
those designed for the male Jarve being rather 
larger than those of the ordinary size in which the 
nenter larvee are reared. The width of the former 
cells is about three and one-third lines, and that of 
the latter two and two-fifths. A comb is always com- 
‘menced with the small-sized cells. Hence, when 
‘the larger cella are constructed, instead of being 

opposed to three others, they encroach upon a 
fourth, and their bases are consequently composed 
of four plates instead of three: at first a minute 
-Joaenge-shaped piece is visible at the top of the 
“basal part (Fig. 3647, @); this gradually increases 
“dn size aa tne one on the opposite side, 6, decreases, 
-..When the full size of the cell is attained, the top 
--gnd bottom: pieces (c, c) are equal; but as soon as 
‘a sufficient number of the larger cells is formed, the 
‘Jower lozenge gradually decreases, while the upper 
ane (¢,¢) increases in size, until there are but three 
- plates again visible (d, d). vo Hee seat 
i During the progress of the comb in building, 
“yverious accidental occurrences may interrupt its 
, Maiforniity and disarrange the whole. Fig, 3648 
\ahawg a. sectional view of the combs of two hives, 
_c@iich:'have suffered general disarrangement. 
“oeoeding to Kirby the ‘worker-bees..are annual 
- yOseeeh ba queen will. live sometimes more 
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‘We can scarcely regard the hive-bee as at present 
existing in a wild atate in our islands, or indeed in 
Europe ; for though swarms offen escape and tenant 
cavities in buildings, vacant spaces under the roofs 
of buildings, and the Jike, yet they never appear to 
extend their colonies, and establish themselves in 
our woods, or among the recesses and fissures of 
our rocks: other species however are abundant, to 
some of which we have already alluded; we mean 
those that are solitary in their habits, the female 
being the worker, as well as the parent of the 
brood. But there are others which, like the hive- 
bee, are social in their habits, though the numbers 
forming a single settlement are by no means 80 

reat as those of the crowded hive. The humble- 
ees are of this description. 

All are familiar with the common humble-bee 
(Bombus terrestris). From spring till late in sum- 
mer we see it wandering over clover-fields and 
through gardens, busy with every flower, and 
assiduously pas their nectaries. If it be pa- 
tiently watched, it may often be traced to its 
retreat, where it has laboured in constructing cells 
and storing up honey. The domicile of the Bom- 
bus terrestris is a simple excavation in some bank, 
a little chamber of about six.or eight inches in 
diameter, to which Jeads a long winding passage 
capable of admitting the ingress and egress of two 
bees at a time. The population seldom exceeds 
one or two hundred, and may be divided into 
females, males, and workers. The females are of 
two sorte—very large, and small. The large fe- 
males, or. queens, look like giants compared to the 
smaller females and workers or neuters ; they. pro- 
duce males, females, and workers; but the smal] 
females produce only male eggs. The large fe- 
males therefore we may regard as the founders 
of every colony. They emerge, in an established 
colony, from their pupa state in the autumn, and 
pairin that season with males, the produce of the 
smal] females which have previously acquired their 
due development. On the approach of winter 
these Jarge females (there is no queen paramount) 
retire, each to a little snug apartment Jined with 
moss or grass, and separate from the general vault, 
passing the cold season in a state of torpidity. 
karly in the spring they awake, issue forth, and 
tuke different directions, seeking for some con- 
venient spot in which to begin their labours, and 
at this time may be seen exploring every hole or 
crevice in banks or on the ground. We will now 
suppose one of these queens to bave formed or en- 
larged a chamber, and established herself. She be- 
gins to collect honey and pollen, and constructs cells 
in which her eggs are fo be deposited. 

So rapidly are the latter built, thai to make a cell, 
store it with honey and pollen, the food of the 
young, deposit one or two egys in if, and cover it 
up, requires little more than half an hour. Her 
first and most numerous brood consists almost exclu- 
sively of workers, which, as soon as excluded from the 
pupa, assist her in all her labours. Her next brood 
consists of large and small females, and males. 
These appear in August or September; but, if Huber 
be correct (‘ Linn, Trans.’ vi. 285), some male eges 
are Juid in the spring, with those that have to pro- 
duce workers. We have now, then, large and 
small females, males, and workers, the produce of 
the single queen who began to found this establish- 
ment. The workers are by far the most numerous, 
and to them is entrusted the reparation of the cells 
and the spreading of wax over the roof, When in 
any of the cells one of the larva has spun its cocoon, 
and assumed the pupa state, it is their duty to re- 
move all the wax away from it; and affer the pupa 
has attained its perfect state, which takes place in 
about five days, to cut open the cocoon, that the 
perlect insect may emerge from its imprisonment. 
It is theirs moreover to supply the young grubs with 
food, alter they have consumed the stock deposited 
with each egg in the cell, and regularly Jeed them 
with honey or pollen, introduced through a small 
hole in the cover of each cell, opened as occasion 
may de at and carefully stopped up again. As 
the grubs increase in size, the cells which respect- 
ively contained them become too small, and split 
by the struggles of their inmates; the’ breaches 
thus produced they repair with wax as fast as they 
occur, attentive to see where their services are re- 
quired; and it is in (his manner that the cells 
gradually a¢quire an increase of size to accommo- 
date the increasing larvw. Besides these duties, 
in chilly weather ‘and at night the workers brood 
over the pupm shrouded in their cocoons, in order 
to impart the necessary warmth. In some nests 
there are. from forty to sixty honey-pots, the 
cocoons of ‘bees recently emerged from their 


| pupa condition, and sometimes half of these are 
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dina single day. It must not be supposed © 
that the interior of the nest presenta the same 


fe | mode appointed for-the extension of colonies of || appearance as that of bee-hive. Instead of ver. 
ofS’ ll this insect, and. that an instinctive feeling impels 
‘circles negtly re en Ok ee ee | 


tical combs of wax with hexagonal’ cells, we sce 
either a single cluster. of celis, or a few irregular 
horizontal combs placed one above another and 
supported by pillars of wax. Each layer consists 
of several groups of oval yellowish bodies, of three 
different sizes, those in the middle being the 
Jargeat ; the whole slightly joined together by a 
cement of wax. These oval bodies are the silken 
cocoonsspun by the Jarvee ; some are closed at the 
upper extremity, others open ;: the former are those 
which yet contain pupa; the latter the empty cases 
from which the young bees have escaped. fhesides 
these there are the cells of wax, in which are eggs 
and a store of: pollen and. honey, but from which in 
due time the workers will remove the wax, the larvee 
having completed their cocoon. There are moreover 
the honey-pots, that is, the relinquished cocvons 
patched. up and strengthened with wax, sometimes | 
also vessels of pure wax,filled with nectar. 

From the workers let us pass to the mother-queen, 
and inquire into her duties and actions. We must 
suppose her surrounded by the workers, who watch all 
her. movements. She is about to deposit in the cells 
the eggs from which the second brood is to spring ; 
actuated by some instinctive impulse, the workers 
endeavour to seize the eggs as soon as laid, and 
destroy them, perhaps in order to keep the popu- 
lation within due bounds, Be this as it may, the 
female has to exert herself to the utmost to prevent 
her eggs from being all. devoured, and it is only 
after she has driven them back several times, and 
routed their forces, that she succeeds in accomplish- 
ing her purpose When she has deposited her eggs 
in the cells, with a store of food and closed them 
up with wax, she has still to keep vigilant watch 
over them for six or. eight hours to prevent. the as- 
saults af the workers. After this period, strange to 
say, their nature seems changed; they no longer 
evince any. appetite for devouring the eggs, and 
the female gives up her charge, committing all 
to their care. From these eggs proceed a few large 
females, to be at a future day the founders of colonies, 
a jew males, and a few smal] females closely re- 
sembling the workers, but: attended by the males, 
which fourm their court. And now, as Huber as- 
sures us, the whole establishment is a scene of con- 
fusion; for these recently perfected small females 
begin to prepare cells for their eggs, and this pro- 
cecding rouses the anger of the queen-mother to 
the highest pitch. She assaults them with fury, 
driving them away; pnts her head into the cells 
and devours the egzs, and is in turn herself’ assaultec 
and foreed to retreat. They then contend amongst 
themselves for various cells, but after a phort time 
tranquillity is again restored. Their produce con- 
sists Only of males, which pair with the large females 
in autumn, the latter retiring to their hyberna- 
culum and sleeping till spring. The males are rather 
Jarger than .he small females, and their antenns 
are longer and more slender. They are not an idle 
race, for Réanmur asserts that they work in cgncert 
with the rest, to repair any damuge that may befal 
their common habitation, They remove every sort 
of rubbish, and the bodies of such individuals as 
nay chance to die; but they do not forage for pro- 
visions, On the setting in of winter, workers, ‘smal| 
females, and males, and probably the queen-mother, 
all perish, the continuance of the race depending 
on the few large females reposing in their winter 
dormitory. 

Fig. 3650 represents the nest of Bombus terrestris, 
laid open: a, male; 4, large female; ¢, worker. 
Fig. 3651, the male and female. 

There is another species of Humble-bee, the 
Bombus Muscorum, which selects a shallow exca 
vation in the earth about six inches in diameter, 
over which they construct a dome of moss, or 
withered grass, the fibres of which are intertwined, 
and the whole as it were felted together. Interne!) 
the dome, which is five or six inches in heigh, is 
lined with a coat of wax in order to render it imper- 
vious to rain. Jn collecting their materials, the bees 
form a file of several individuals, extending, at short 
distances apart, from the nest to the spot where the 
materials are to be obtained ; the last bee disengages 
the moss, and having with his fcre-limbs made it up 
intoa small felted bundle, she pushes it under her 
body to the next in rotation ; this transfers it to the 
next again, and so on till it is conducted to the nest, 
To the interior of the dome a@ covered way, often ex- 
tending for the distance of twelve or fourteen invhes, 
always leads; its width is about half an inch, and 
the passage is not more than sufficient to admit 
the ingress or egress of the single bee. With regard 
tothe economy of these mouss-carding humble-bees, 
it is precisely the same as that of the common 
species. ee Sig 

Fig. 3652 represents, at A, two of the carder-bees 
at work in the preparation of mose for their nest; B, 
is an exterior view of the nest. « | 
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range end. the ‘hinder. 
ades of grayish yellow. 
the Bee we n 
trates four species, viz., the Hornet (Vespa Crabro), 
with the nest in the hollow of a wooden post; the 
Vespa Britannica and nest, ata; the Vespa Holsatica 
and nest, at &; the common Wasp (Vespa vul- 
garis), at c. | 

The common Wasp (Vespa vulgaris) is generally 
seen in <a abundance in the autumn and latter 

art of the summer; and its fondness for luscious 
ruits, for sugar, and even for flesh, is known to all. 
It: is very repacious, and will attack and devour 
weaker inseota; it is also bold in defence of its nest, 
or veaptary. | 

In orany respects there ie a great similarity be- 
ebosbi the operations of these insects and humble- 
DOE. | 
dk veapiary during: the season of bustle and 
activity* contains the following inhabitants: first, 
females of two sorts, a large variety, the foundera 
of a future colony, and a smaller variety, producing, 
it is believed, only male eggs; secondly, workers ; 
thirdly, males; and fourthly, eggs and young. But 
there is no honey, and no store of food. 

Numerous as are the tenants of a vespiary, all 
perish when the severity of winter sets in, with the 
exception of a few large females, destined to con- 
tinue the race, These become torpid, till revived 
by the warm breath of spring, when they issue forth, 
each taking her separate way, to be the solitary 
foundress of a busy colony. Varions are the sites 
in which the queen wasp commences her settlement. 
Holes in banks, either foumed or enlarged by her- 
seif, burrows in deep thatch, recesses under the 
roots of buildings, and similar situations are appro- 
priated, Having fixed upon or excavated a con- 
venient retreat, she begins to construct her citadel 
with its arrangement of floors and cells, to be 
finished’ hereafter by her numerous assistants. 
What, it may be asked, are her materials? Not wax, 
as in the case of the bee, but paper, papier-maché ! 
Yes, the wasp is a paper manulacturer, and time im- 
memorial, ere “Greece and Rome had writ their 
annals,” did it prepare this invaluable material, fore- 
stalling the art of man. This paper is made from the 
fibres of wood, The insect, by means of its strong man- 
dibles, tears away and bites off filaments or minute 
fragments from half-decayed trees, ftom weather- 
worn ori palings, or other sources of supply. 
Long ad the material indeed, with which the wasp 
builds its vespiary, puzzled inquirers, and was at 
length by chance discovered. One day M. Réaumur 
naw @ female wasp alight on the sash of his window, 
and begin with her mandibles to detach slender 
fibres trom the wood, little more than a line in length, 
and gather them into a bundle with her feet, adding 
to it fom other parts of the wood-work favourable to 
her purpose. He observed that she bruised each 
fibre, as she detached it, in her mouth; and on ex- 
amining her bundle, found it composed of similar 
bruised portions, He imitated it by means of a 
penknife, and had at once a clue to the material 
of the vespiary. The filaments, it may be added, 
are carried home and masticated into a sort of 
pulp by the addition of a viscid saliva, which blends 
the whole into a ductile mass capable of being 
moulded or apread out as may be required ; the work 
 daroagraa great order and rapidity, each Jabourer 
aving its allotted station. é 

To return to the solitary female: her first care is 
to form a number of cells, perhaps several hun- 
dreds, in which she deposits her eggs, attaching 
them by means of a strong gluten; in a short time 
@ brood of the larve of workers make their appear. 
ance, and.are assiduously fed and attended till 
they assume the pupa state. In afew cae come 
forth-a crowd of obedient labourers, ready within the 
‘gourse of twelve hours to assist their parent queen. 
They soon set about enlarging and perfecting the 
Nespiary; they construct additional tiers of cells, in 
which the queen deposits the eggs of females and 
‘algo of other workers; they are unwearied in the 
‘care of. the newly hatched larva, feeding them and 
collecting various sweets for their nutriment. They 
visit sugar-cayks, they pillage the bee-hives, they 
deapoil ‘the plum-trees of their ehoicest produce, 
end ov ‘their'return pass from cell to cell supplying 
‘each restless ciaving larva with its allotted portion. 
‘The larger grubs require more substantial nourish- 
ment; for these they bring home captdted flies, 
and bits of -meat:;stolen from the butcher's stall, 
and with these dainties feed their expectant young- 
lings, Thus are ‘they ever busy, for no sooner 








) part of the back ia of a dull | 
part ringed with different | 


From. the Be may next. tum to the Wasp | 
and its itimediate allies, of which Fig. 3655 illus. 


to each of which a covered way leads, are the doors, 


, | My of access from ‘one stage to another. «The whole ’ 
one brood become perfected than another is in prv- . : 
gress; hence, from being a.solitary individual, the. 











sixteen thou Each cell serves for three 
| rations in the year, which, after shaking’ allowance. t 
‘for failures and other casualties, will give a popula- 


tion of at Jeast ie thousand, Even at this time, 
when the queen-mother has so numerous an army of 
coadjutors, her industry does not cease ; but'she con- 
tinues to set an example of diligence to the rest of 
the community, If by eccident, before the other 
females are hatched, the queen-mother perishes, the 
neuters cease their labours, Jose their instincts, and 
die. The number of females in a popiious vespiary 
ia very considerable, amounting to several hundreds. 
They emerge trom the pupa about the end of Au- 
gust, at the same time with the males, and fly in 
September and October, when they pair; but of this 
large number of females few survive the winter.” 
It is upon these few that the perpetuation of the 
race depends. __ 

We have said that the workers assist materially in 
the care of the larvwz, and in the extension and re- 
paration of the vespiary ; they are, in fact, the active 
wervants of the queen. Some of them are neces- || 
sarily engaged in-doors, while others are employed '|| 
abroad on foraging expeditions for food, But the 
wants of the in-door Jubourers are not neglected : 
the toragers return, and after supplying the appetites 
of the larvee, distribute the surplus, which they ap- 
pear to do with great impartiality. Disgorging the 
saccharine juice, drop by drop, part is given to the 
workers, part to the females, and part to the males, 
and each tood-bearing worker is attended by several, 
each receiving its ration. The males are not idle; 
they are labourers of an inferior class, and serve as 
the scavengers of the vespiary, removing all offen- 
sive matter and extraneous substances: they ex- 
ceed the workers in size, but are lesa than the large 
females. So far all has gone on with order and in 
harmony ; but October is closing, and the rigour of 
winter creeping on; they have laid up no store of 
food, and numerous calle are occupied by larve. 
It would seem as if a sudden frenzy had seized the 
active tenants of the veaplery ; their devoted attach- 
ment to the young is changed to apparent hatred ; 
they drag the larvea out of their cells, sting them, 
and so destroy them, scattering their lifeless bodies 
around the entrance of the vespiarv. Is it in mercy 
to the young that they are thus instinct-prompted to 
act, in order to prevent thereby the pangs of hun- 
gerand a lingering death; or has their disposition 
undergone a radical change ? or rather, are they not 
impelled to it by that strange overstra:ned feeling ’ 
of morbid anxiety for the young which leads the 
rabbit and some other animals to devour their off- 
spring, Wf disturbed at an early age in the nest? 
However this may be, thus‘are the larve sacrificed. 
But the death of their destroyers is at hand: with 
the exception of two or three large females more 
vigorous than the rest, al] perish, and the busy, bust- 
ling vespiary, so lately the scene of industry and 
order, 1s silent. In very wet or very severe seasons 
the number of females which escape the common 
doom, 18 less than in a mild winter, and it often 
happens from the vespiary becoming deluged that 
not one escapes the general fate. Jn some vespi- 
aries, according to their situation and incidental cir- 
cumstances, more females escape than in others, but 
in none is the number considerable, : 

Even in the spring, when the female is engaged 
with her first’ brood, heavy rains will sometimes 
flood the new and unfinished vespiary, and destray 
the queen-mother and her larva progeny. Jt is in 
all probability from these and similar causes that 
the abundance of wasps varies in different years, 
their numbers being comparatively scanty during 
one summer, to what they are during another. 

The vespiary of the common wasp 3s of a roundish 
or oval figure ; externally it presents a coat of tiling, 
or rather of thin overlapping pieces of greyish paper 
like little flat oyster-shells; these cover a number of 
layers (fifteen or sixteen) constituting’ the wall of 
the cell, within the hollow of which the plates of 
cells or combs are arranged. These in a finished 
vesplary are from twelve to sixteen in number, and 
are placed not vertically as in the bee-hive, but hori- 
zontally, the cells being on the under side of each 
table. These tables are not only fixed to the sides 
of the outer walls, but have their centre supported 
by suspension rods, like colonnades of pillars with 
the base and capital wider than the shaft. The top 
of each table.forms a floor, where amidst the sus- 

ension rode the wasps can walk about, attending | 

othe young in the cells above their heada, having 
a clear space of.about half.an inch from the cells to 
the plattorm. Two holes at the bottom of the nest, | 


a 


one of ingress, the other of egress, and orifices admit : 


structure is generally about three. feet in-elronts.:} 


| ference ; we have seen larger and smaller.” In the‘ 


|| wasp is deacribed and fi 
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other finds herself before the 
ba aii inded by. thotisands, ae 
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atructure is:never used a seeond senso 
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‘larger cells for the males and females, : Fig. #887 





represents—A, one of the rods from..whioh::the: 
platforms are suspended; B, a portion: : 
external crust. | aoe 

The hornet (Vespa Crabro) builds essentixily the. . 
same kind of structure as the wasp, but of a cogeser 
mmterial ; the colour of the papter-maohé:is, gene. : 
rally of a yellowish brown. This inscet often takes | 
up its situation in the hollows of logs or.decayed - 
trees, which it enlarges to suit the size of the-vey.,. 
piary. The strong mandibles of the hornet enable 
it to work with facility not vy upon the soft: wood, 
but even, as Réaumur says, to bore a winding wayto 
the nest through the solid and undecayed substance | 
of the tree, Jt is not, however, always that the hor. 
net butids in-the hollows of trees; it often rears-its 
vespiary in thatch, or under the tiles of old barns 
and outhouses. 7 

Fig. 3658 shows a hornet’s nest in its first stage, 
There are two species of wasp, Vespa Holsatica, 
Fabr., and Vespa Britannica, Leach (it indeed they 
be truly distinct), which build a pendent oval ve» 
piary with a smooth outside, attached to the 
branches of a shrub or tree; the aperture is at the 

endent apex. Mr. Shuckard says that the neat of 

espa Holsatica is much larger than that of the 
other, and that in the north they often occur in gar. 
dens fixed to gooseberry bushes. It was ina goose. 
berry bush, in a garden at a little distance from 
Buxton, in Derbyshire, that we ourselves observed 
the nest of one of these wasps, It was pendent, and 
loosely constructed externally of foliaceous layers. 
Mr. Shuckard closes his observations by saying: 
‘] strongly suspect that the Vespa Holsatica and 
Vespa Britannica are identical.” (‘ Mag. Nat. Hist,,’ 
1839, p. 458.) Fig. 3059 shows the section of a nest 
of Vespa Britannica. Fig. 3660 represents the nest — 
of this species, or of Vespa Holsatica, attached to 
the branch of a willow. Its length was between 
nine and ten inches, and it contained five platiorms 
of cells, as seen at Fig. 3661, showing a section: the 
entrance is indicated by the letter g; a, the top; 8, 
the pendent extremity; cde, layers of cells, | 

There are certain wasps, of the genus Epipone, 
which form terraces of cells, not unlike those of the 
common wasp, but without the protection of an 
outer wall, and quite open to the weather. Swam- 
merdam found a nest of this description attached to 
the stem of a nettle, and Réaumur describes them 
as fixed to the branch of a thorn, to shrubs, and | 
even to stalks of grass. Fig. 3662 shows Epipone 
nidulans, and nests =, 

Among the most interesting wasps’ nests which 
we have seen and examined is one of a species in 
South America: it is pensile, and suspended trom 
the branch of a tree; its shape is like two cones base 
to base, but of different Jengths, the shorter cone 
pointing downwards. Its external wall is composed 
of stout, tough, white cardboard, which takes ink 
from a pen extremely well; it is smooth, and of a 
close texture. The aperture for admission is at the 
lower apex ; the Jength of the specimen we measured 
is nine inches; the circumference at the widest part, 
where the two cones meet, about eighteen inches. 
Internally, six stout platforms stretch horizontall 
across; they are smooth above, witb hexagonal cells 
below. These platforms are not, however, flat, but 
rather concave above, like a watch-glass reversed. | 
The centre of each is perforated for admission at the 
extremity of a short iunnel-like projection, and by 
these apertures access is gained from story to story ; 
the whole, in fact, is @ masterpiece of workmanship | 
and an exquisite display of the results of instinct. 
We have seen some not quite so aymmetrical as the 
specimen described, but in other respecte the same. 
Fig. 8663 represents one of these. pendent. wasps’ 

small is 










nests, from Cayenne ; @ portion of the side 
cut out to show the interiors, ec: 
' The European wasps are not storers of honey;.but: 
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ate fourteen in number, and many of the cells were 
found to contain honey, but time had rendered it 
nearly tasteless {p. 315 et seq ). Besides the species 
belonging to this nest, several other South American 
wasps store honey, as was observed by Azara, and 
alao by M. Auguste de St. Hilaire. The latter natu- 
rajist found, as he states, near the mver Uruguay, an 
oval grey-coloured nest, of a papery consistence, like 
that of the European wasps, suapended from the 
branches of a small shrub, about a foot from the 
ground. He and two attendants partook of the 

aey, which was of very superior flavour, but which 
pevcueer poisonous effects on all three. The insect 

* named Polistes peone suas (‘ Ann. des Sc.’ 1824, 
vol, iv. p. 335; and also Mr. White’s paper above re- 
ferred to). We may observe that the honey of bees 
where potsonous plants abound has been known to 

oduce deleterious effects; but whether the hone 
of the wasp in question was noxious metely by acci- 
dent, or whether such 1s always its nature, does not 
appear to be ascertained, From social bees and 
wasps we pass to another family of insects, the labours 
and instincts of which aie well worthy of consider- 
ation. We allude to ants, of which several species 
are indigenous in our island. 

We need not say that these insects are gregarious, 
multitudes umting in the construction of nests or 
dwellings, and in various works for the common good. 

The inhabitants of an ant’s nest consist of males, 
females, and workeis; besides eggs, larvee, and pupx 
The males and females have, when they first emerge 
from the pupa state, four delicate transparent wings ; 
the workers, or neuters, which are really imperfect 
females, never have wings; in some species the 
neuters are of two dimensions, some greatly exceed- 
ing the others in balk, as in Formica rufa and F. 
flava, but the duties which devolve upon them do 
not appear to differ: they defend the community, 
they nurseand feed the larva, they forage tor pro- 
visions, they form roads, they build and repair the 
aest or formieary, they guard the queens and attend 
.o their wants; and in some cases they assemble for 
the purpose of cariying on a warfare against the 
tenants of other sertlements. 

Various are the modes in which the different spe- 
cies construct their cities The Turf-ant (Ronnies 
cespitum), a small dusky brown species, {frequent in 
commons and fields, 1s usually found to select a tutt 
of herbage or long dante the stems of which serve to 
support the top and walls, while the blades spread 
overit. Thestructure of this tenement is very sight, 
and consists of smal] grains of earth, piled up with- 
out any other cement than water, or the dew and 
moisture of the ground, which produces a sufficient 
degree of adhesion between the particles. We have 
seen it made almost wholly of giains of sand, which 
were so skilfully arranged as to retain their position. 
Internally are gallenes and vaiious chambers. 

The yellow ant, Formica flava, uses the dust of 
decayed wood or particles which it gnaws {rom 
mouldering logs or trees, and mixes this material, by 
means of its mandibles, with earth and spiders’ webs, 
and with these matenals it buds the chambers, 
stages, and galleries of its edifice. 

he nest of the fallow-ant, horse-ant, or wood-ant 
(Formica ruta), the largest of our British species, and 
not uncommon in woods and pleasure grounds, pre- 
sents a rude appearance , externally it seems nothing 
more than a hillock of sand and earth, with bits of 
wood, dried particles of leaves, portion» of twigs, and 
even grains of corn, al] as it were mixed together, 
and forming a mound of considerable size. Inter- 
nally it contains numerous chambers, arranged in 
separate stories, some deeply excavated in the earth, 
others near the centre and even near the surface of 
the hillock, and communicating with each other by 
means of galleries; several passages lead to the out- 
side, the entrances being kept open or closed accord- 
ing to the state of the weather. 

‘rhe red ant (Myrmica rubra), common in gardens, 
makes burrows and chambers under stones or in the 
ground, 

{he brown or ash-coloured ant (Formica fusca), 
makes storied habitations of clay, m which it shows 

al ingenuity and industry. the 
“the societies of the fuliginous or jet ant (F. fuli- 
guom) make their habitations in the trunks of old 


Mipaks or willows, in whueh, with their strong mandibles, 
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work out horizontal galleries, separated fiom 
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pe 
jot nt. Fig. 9664 shows « portion of wood 
chambered by these ants, 

Fig. 3665 represents a section of the chambers and 
gallery of the red garden-ant, which often makes its 
nest under garden-walks. 

Figs. 3686, 3667, and 3668 represent various sorts 
of apparatus used by Huber for studying the habits 
of these insects; they are artificial formicaries, 
Many ants, in the warmer parts of the globe, make 
wonderful structures, which have attracted the notice 
of travellers. Malouet saw, in Guiana, ant-hills from 
fifteen to twenty feet in height, and from thirty to forty 
feet in circumference at the base, but was deterred 
from appeose ne them within forty paces by the 
fear of being devoured. Stedman, when in Surinam, 

assed ants’ nests six feet in height, and one hundred 
In circumference. Mr. Darwin says, “ A person, on 
first entering a tropical! forest (in South America), 1s 
astonished at the labours of the ants, well-beaten 
paths branch off in every direction, on which an army 
of never-failing forageis may be seen, some going 
forth, others returning burdened with pieces of green 
leaf, often large: than their own bodies ” Dampier 
desenbes a small yellow ant ot South America, whose 
sting is like a spark of fire, and which makes nests in 
gieat trees, placed on the trunk between the large 
bifurcations, often equalling a hogshead in size, 
these nests are thei winte: retieats; gieat paths 
through the woods, of the breadth of four inches, are 
trodden by them, and thousands may be seen retuin- 
ing with portions of green leat so laige that he could 
scarcely see the insect for its burden . the path looked 
hke a moving line of green. In Australia a species 
of ant builds a curious nest by bending down several 
adjacent leaves, and gluing them together +0 as to 
form a purse ; et sting with great tii eg 
species, of a black coluur, in New South Wales, ex- 
cavates the branches of trees by working out the pith 
almost to the oxen of the slenderest twig—the 
tree at the same time flourishing as if it had no such 
inmates, on breaking off a bianch the travelle 1s 
covered with them, and also expeiences their stings. 
Other species, again, make huge nests of clay in the 
trees, conspicuous at a great distance. 

To return to the European ants. If in the month 
of August or September an ants’-nest be watched 
some glowing day, thousands of winged ants will 
be seen issuing forth, msing in the air with a slow 
movement, and settling on gates, stones, and posts 
These are the males and females, which have just 
emerged from the pupa state, and attained their 
complete development. Astonishing clouds of these 
are sometimes seen*—the swarms of a whole dis- 
trict seem to assemble together, and rise in the air 
hke columns of vapour, whirling and twisting about 
as the living myitads composing the mass change their 
position. Vaious instapces of this extiaordinary 
swarming of ants aie on record, but want of space 
precludes our citing them. It 1s now that the males 
and females pair, and were it not for the destruction 
that takes place, greatly reducing the numbers of 
the females, ants would become one of the pests of 
manhind, as it is, in some countries they are suffi- 
ciently obnoxious. Birds prey upon them, and 
myriads are diiven into riveis, ponds, and lakes. 
With respect to the males, the end of their evist- 
ence being accomplished, they all perish, they have 
neithe: sting for defence nor stiong Jaws for neediul 
labour and the acquisition of food. All the females, 
which may be known by thei size and the expan- 
sion of their wings, and all the males, do not cave 
the o1iginal nest, or if they do, the workers scatter 
themselves abroad in quest of fertile females, and 
taking them pusoners, reconduct them to the nest, 
dragging them along by force, and vigilantly guaid- 
ing them, lest they should eseape which they seem 
always disposed to do. In a short time they Jose 
their wings, winch either tall off, or, as Huber says, 
are purposely plucked off, and the process of laying 
the egg» commences. Numerous females, however, 
escape, and become the founders of distinct colo- 
mies. They Jose o: fear away their wings, constiuct 
a cell, lay their eggs, and are soon accompanied, as 
in the case of the wasp, by a crowd of workers. 

With respect to the imprisoned females, of which 
there are sometimes several in a single nest, they 
are attended each by a worker, who supplies their 
wants, They exhibit no nrivaliy, but crowds follow 
in their train; and when they lay their eggs these 
are taken by the workers, and arranged in the cham- 
ber she is at the time occupying. According to 
Huber, when a female 1s acknowledged as a parent, 
the workers begin to pay her homage, very similar 
to that which the bees 1ender to their quest ; they 

ess round her, offer her food, conduct her by 
er mandibles through the ped bey sol galleries, 

her over the steep and difficult passages, 

while she coils herself up, so as to incommode her 
bearert as little as ble. ‘In whatever apart- 
Mr. W, Gould (‘ Account of English 


prent 9 
Anta, 17h), “a queen condescends to be present 


she commands obedsence and respect. A univers 


gladness epreads itself through the whole cell, which 


is expressed jouler acts of joy and exulta- 
thon a“ she esaly encireled’ by a cluster of 
attendants, who, if you: 


seperate them from her, soon 
collect themselves into a’ body, and enclose her in 


the midst.” According to Huber, even if she digs, 
they sometimes continue for months the same at- 
tention to her; brush her, lick her, and treat her with 
the same courtly formality as if she were alive. 

But there are other duties to which the workers 
have to attend. The minute eggs, scarcely per- 
ceptible by the naked eye, which the females lay 
from time to time, are carefully collected and 
moistened by the workers (a plan which seems ne- 
cessary to their development), and laid in heaps in 
sepatate apartments, or carried from one to another, 
as they may bh nee & warmer or a moister situation, 
o1 as the weather may render needful. In a few 
days the young grubs are disclosed, and require the 
most unremitting care. Not only have they to be 
fed, and to be removed on the approach of evening 
to the lower pange of cells, and in the sunny morn- 
ing to those above, that they may enjoy the genial 
warmth, but upon every vicisaitude of weather, a 
shower, or approaching storm, they requue some 
change of situation, which renders the colony a 
scene of bustle and excitement. The devotion ot 
the workers to the helpless larvee is indeed extreme, 
and they spare neither Jabour nor their own lives 
in the care and protection of their charge. The 
larvee of most species, when fully grown, envelop 
themselves in a cocoon of silk, and so assume the 
pupa state, and still, however, they require the 
wame attention as previously, while other eggs and 
larve at the same time demand their seivices, 
During all this time the settlement has to be kept 
clean and in thorough repan, fiesh additions 
have to be made, and tood has to be found and 
biought in. 

When the development of the perfect insect is at 
hand, the aid of the workers 1s again in requisition. 
They have an instinctive knowledge of the precise 
moment when the insect inclosed in its shroud re- 
quires their aid in effecting its liberation. Three or 
four mount upon one cocoon, and gradually and 
carefully open the silken envelope mien the head 
lies, and gently extract the prisoner. It 1 stall 
enwiapt in a thin delicate pupa-case, and they care- 
fully and cautiously tiee it from this slough, clear. 
ing the wings at the males and females, and the 
limbs of both these and the workers The new- 
born brood 1 still watched and fed, till the workers 
acquie strength and intelligence, and the males 
and females are ready tu take wing. Some of these 
latter are detained, on, as we have said, captured. 
but the greater number take their Aight, the females 
founding other colonies. In the case of a female 
founding a colony, she has 10 undergo most onerous 
duties, lor unless she can attract a tew stiay workers 
to assist her, she has to attend to her fist young 
brood herself, these, however, aie mostly, if not 
exclusively, workers, and destined to take the burden 
and toil from off her hands for the tuture 

We cannot doubt that ants are capable @f com- 
municating thei wants and desues to each other. 
Were this not the case, there could be no order in 
the community. They are ever using their antenne, 
touching each other with them in vazious ways. and 
appear thus to have a ceitain set of signals, unive- 
sally undeistuod by the species. They exhibit great 
attention and sympathy towards the wounded of 
then own colony, assist each other in difficulties, 
or in canying o1 dragging heavy burdens, and a 
pear to demonstiate pleasure on mecting their 
comrades alter absence. 

The food of ants 1s vanious, and censists alike of 
animal and vegetable substances, they are extremely 
partial to sacchatine matters, and to ripe fruit, as 
plums, &e , but they do not hoaid up grain tor winter 
use, as has been long believed, tur they pass the 
cold seasun in a state of torpidity, but as long as 
the temperature 1s moderate they pursue their 
usual avocations But though ants do not torm 
magazines, they act in a still more extraordinary 
inanner, which, were not the facts attested by the 
highest authorities, might staggei the most credulous. 
It 1s well known that a sweet juice, called honey- 
dew, exudes from the bodies of the aphides; and ot 
this saccharine exudation the ants are very fond. 
In fact, as Kirby and Spenee say, the aphides are 
thei mulch-cattle, which willingly render to them 
their liquid honey. They dispute among themselves 
for the possession of these aphides, and a colony 
often claims a 11ght to the aphides of a neighbouring 
plant or tree, and resists the attempt of any other 
colony to poach on their manor. Sometimes they 
enclove a group of aphides, on a branch, within a 
cell of earth, and keep them 1n a sort of stable or 
cow-house, a6 their exclusive property The yellow 
ant is stated to be one of the species most noted for 
this kind of farming. It makes a mound-like nest 
in the fields, and, desirous of having a herd of ite 
milch-cattle ready at hand, collects them in its under= 





CTi no Termite Queen distended with Reus 
5870.—Tormen bellicesus, in winged state, 


i PN 
Ny 
a 


Vas 


x 
‘ 


on Rtg here ty y ~ 
a A VY I WY 
> SEY I 








* ‘ Hees af Whiten Anta 








8674 —Scaralel from Egyptian Monuments. 





8678 —Hrentus I emmincki) 8680 —{ tenoxoma mocilentum 





2676.—-Stag Beetles. 8682 —Calosoma sycuphanta, 








8685 —tHowvorms 








8670 —Colossal Scarabwus.—British Miugeum 





4661 —Calathus latua 


3677 — Capricorn Bertle 


£678,--Nut- Weevil 








361 





reus), 

of ante, from some dsuse or other, 
tage country the fallow-ant 

» vate) isthe most noted for this procedure; but 
in ‘hotter countries many S perform migra- 
tlans, and in vast armies traverse whole districts, 
and ravage the land ap they proceed. Professor 
Afselius, speaking of a species at Sierra Leone, 
states that they mareh in columns, exceeding all 
powers of calculation; and always pursue a stiaight 
Sourse, from which nothing causes them to deviate. 
if they come to a house, or other building, they 
either storm of undermine it; if a river opposes 
them, though millions penuh in the attempt, they 
perseveringly endeavour to cross if. 

Wars often take place between colonies of different 
species, and sometimes between rival colomes of the 
sane species, Generally, however, colomes of Jarge 
ants are the aggressors upon those of a smaller spe- 
cies, who, nothing daunted, meet their oppressors 
in determined conflict, and by dint of superior num- 
bers not unfrequently remain masters of the field. 

Rival colonses of the fallow-ant (F. rufa) occasion- 
ally engage in battle, and Huber details the conflict 
as one of determuned obstinacy on both sides; the fury 
of the combatants preventing them from paying at- 
tention to human spectators. Thousands of cham- 
pions engage in single combat ; thousands rush to the 
mélée ; every individual knows the combatants on its 
own aide, and the strife rages til] mght puts an end 
tothe carnage. The next morning it is renewed, and 
often for several days in succession. The prisoneis, 
it would seem, are srennon fo the hostile encamp- 
ment and killed Thus, like the rival squadrons be- 
fore the walls of Troy, do they feel the “certaminis 
maudia;” and if no Muse has celebrated the Myrm- 
donomachia, as Kirby and Spence well te:m it, nor 
described in verse the exploits of a mimic Hector, 
Achilles, or Tydides, 1t 18 because valour meets not 
ulways with « bard :— 

“'Vizhre fortes ante Agamemnona 
Multi; sed omnes illschrymabiles 
Urgentor ignotique longa 
Nocte , carent quia vate santo ” 

Hoyacs 

But certain ants undertake proceedinga which, 
though involving combats, are gonducted for other 
purposes than the mere gratification of revenge— 

roceedings so strange, that had, not Huber, Jurine, 
Fatreille, Kirby and Spence, either witnessed them 
or had proof positive of the facts, we might treat the 
whole account with ridicule 

There are two species of ant common on the con- 
tinent, but which are not found, or are very rate, in 
our island; they are called somone) ants’ one, the 
rufescent ant (F. rufesecens), the other the sangu- 
neous ant fe sanguinea), and it 1s to these that the 
account rejates, The colonies of most ants consist 
of qn assemblage of the same species, but in these 
instances the general rule is set aside , for the wark- 
ers or neuters of these ants procure, red force, ataili- 
artes or slaves of the same caste as themselves, but 
of a different species, for the purpose of availing 
themselves of their labour The enslaved ants are of 
two species—a black ant (F fusca), and @ mining 
ant (F. Cunicularia). 

From the form of their jaus, says Latreille, and the 
accessory parts of their mouth, it 18 impossible for 
the rufescent ants either to prepare habitations tor 
their family, to procwe food, o fo feed them, and 
thus necessify induces them to make slaves of others 
The rufeseent ants do not set forth on then expedi- 
tions, which are kept up for about ten weeks, till the 
males are ready to emerge at the peilect state, and 
‘¢ itis very remarkable that 1f any individuals attempt 
to stray abroad eather, they are detained by the 
slaves, who will not suffer them to proceed—a won- 
de:ful provision of the Creator, to prevent the black 
colonies from being pillaged while they contain only 
a male and female brood, which would be their total 
destruction, without bringing any advantage to their 
assailants, to whom neuters alone are useful ” 

The time of issuing forth 18 from two in the after- 
noon fill five, during fine clear weather. The army 
proceeds in a dense column, which winds through the 

to the distance of thirty or forty feet from the 
Fabitation whence they have issued, they then scat- 
lves abroad, explonag the ground with 
thety antennes, in oder to detect the traces of the 
negto race; the negro village 1s soon discovered ; its 
inhabitauts, aroused to a sense of their danger, rush 
out to defend the precincts ; the battle rages, but fhe 
bemegers prevail ; pressn onwards they drive the 
negro population to their village and enter with them 
or make ea in the walls, the (ugitives seek the 
lowest story; pillage commences, and soon tee 
army in truarph eéturne laden with spoil, each war- 
flor aering in its mouth @ captive lerva or pups, 
which it brings home to slavery. 








t 
| trae living together in 


pute every inch of therr territory, 
progeny to the Jast; and when the rofescent retire 
laden with their captives, they harase their rear, and 
for « considerable distance keep up an incessant 
skirmish. 

The excursions of the sanguineous ants are managed 
somewhat differently; they sally forth in small 
bands, which are retnforoud from hime to time as 
neceasity may require, arid are olten kept at bay by 
the resolute negroes, till at length a large column 
arrives to their nh a , frequent skirmishes precede 
@ general battle, the negroes forming a body to re- 
ceive the assault. The combat is often for a long 
time dubious, at last, repulsed on every side, the 
black population retreat, and endeavour to carry off 
the pupes which they have previously heaped toge- 
ther, the assailants pursue, and force their charge 
from them, while some enter the village and seize 
al] the larves they can find there 

In both instances, these nursling captives (for the 
adults are never taken prisoners) are carried home 
and trusted to the care of neuters of their own spe- 
cies that have been, like them, captured when young, 
and to the duties of which they will in turn succeed. 
By the slaves {hus obtained, and which are by no 
means ill-treated, not only the young prisoners of 
their own race are nursed, but also the young of their 
masters, they labour in every respect the same as 
they would have done in their native colony, except- 
ing that they have to biing food to their masters, 
and carry them from chamber to chamber ; for these 
warlike ants, as we see among savage tribes, brave 
as they are in combat, are indolent in the extreme, 
and, moreover, in the case at least of the rufescents, 
are really dependent upon their slaves. Where the 
slaves consist of a mixture of black ants and miners, 
they share the labours of the community between 
them; and often far outnumber their masters, whom 
on some occasions they seem rather to command 
than obey, even to the extent of manifesting their 
anger to any that happen to return from a predator 
excursion without acaptive. The factis, that thoug 
Captives in the first instance, the black ants or the 
miners are really the masters and preservers of the 
rufescent colony, and looked up to accordingly. For 
the sake of experiment Huber “shut up thity rufes- 
cents with larve and pups of their own kind, and 
several negro pups, in a glazed case, excluding any 
neuter slaves Incredible ay it may appear, they 
made no attempt to feed themselves, and though at 
first they paid some attention to the larve, carrying 
them about, they soon laidthemdown Most of them 
died with hunger in two days, and the few that re- 
mained alive appeared weak and Janguid At length, 
commiserating their condition, Huber admitted a 
single negio, and this active Inttle slave by itselt re- 
established order, made a cell in the earth, collected 
the larva and placed them in it, assisted the pup 
that were 1eady to be developed, and preserved the 
hie of the neuter rufescents that still survived.” 
With regard to the sanguineous ants, they are much 
more active than the rufesoents, they assist in the 
in-door Jabours of the colony, 1n the collection of sac- 
charine juice trom aphides, and in the repairs of the 
habitation, they hunt also for a small species of ant 
on which they feed, and which they drag for slaugh- 
ter to thar fortress, They are the first to rouse in 
defence of the community, and in times of danger 
o1 before an engagement carefully place their fa:th- 
ful slaves in the lowest chambers of the nest, as 
places of the greatest security. 

Such, then, 18 a sketch of the general habits and 
instincts of some of the more remarkable of our Eu- 
ropean ants, which are detailed more at large by W. 
Gould, Huber, Kirby and Spence, and others In 
some respects the economy of these insects 1s more 
surprising than that of bees or wasps, and demon- 
strates the energy and elevation of that ruling prin- 
ciple which impels them to acts we might attribute 
to reason, to operations we might be pardoned for 
questioning, but which it 1s proved they accomplish, 
displaying 1n their undertakings persevefance, indus- 
try, and wel] directed co-operation. Fig 3669 repre- 
sents several ants, and their structures. a, fuliginous 
ants’ nest in a tree, 5, the fuliginous ant, ¢, the yel- 
low-ant, and nest; d, the fallow-ant and nest; ¢, nest 
of the yellow ant built over the margin of a streamlet, 
as observed by Mr. Sly, f, Formica emarginata; g, 
Formica ligniperda. 

In most ants the workers and females are fur- 
nshed with a sting; mm some, however, as F’, san- 
guinea, F. cunicularta, F. fusca, &&c., there is no 
ating. They belong to the order Hymenoptera, as 
do the ichneumon-fhes, bees, and wasps. = - 

A group of invects called Termites, or termite 
ants, belon 


it to the order Neuropters, are re- 
markable both for theit habits and the edifloes which 
they construct, and of which tife moet credible tra- 
veliers in Afvien, India, aud*South America have 
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make galleries in the ground; some exqnvate. 
trees, which contain within them a vast popvlation: 
Some make a long covered-way spiral! 

the trunk and along the branches of drew’ ne fo 
city, which, as large as a sugar-cask, 1s supported 
the branches, and 18 composed of particles of ond 
firmly glued together, as is the covered-way tho, 

Of the economy of the Termes belhcoeus, coramon 
in various parts of Africa, Mr. Smeathman gives @ 
full account in the 71st vol. of the ‘ Phil. Trang,’ 
The houses of this termite are fr or of the 
shape of a pointed haycock, and ordinary trelve 
feet high , they are built of firm clay, and aden co. 
vered with a coating of grass, so that a cluster of 
them at a distance resembles a negro village. The 
upper part of this huge hive, like an emply garret, 
is not used; but the lower part contame various 
chamlers and galleries, all tenanted; and here it 
must »e premised that the societies of these insects 
are divided into five orders or castes; Ist, workers, 
which are larvee, and compose the majority of the 
population ; upon them devolves the office of erect- 
ing and repairing the building, of collecting pro- 
vision, of attending upon the queen, or female, and 
conveying the eggs Jaid by her to the nurseiies, and 
feeding the young tu] able to take care of them. 
welves: 2dly, pups, or nymphs; these resemble the 
Jarves, or workers, excepting that they present the 
rudiments of wings. Smeathman regards them as 
soldiers, but Latreille, from observations on a EKuro- 

ean species (Termes lucifugus), found near Bor- 

eaux, considers the soldiers to be neuters: adoptin 
his views, we may say then, 3dly, soldiers ; these are 
less numerous than the working population, being as 
1to100 They greatly exceed the workers in bulk, 
and may besides be distinguished by their } 

head and Jong mandibles, they act as sentinels and 
delendeis of the city, they are wingless: 4thly, a 
single female, or queen: Sthly, a ingle male, or king. 

The male and temale have at first tour wings, but 
these are soon lost; they have, mozeover, large 
eyes, which in the soldiers are either very small or 
wanting. 

A hive of termites may be said to ‘ swarm’ on the 
approach of the rainy season. The swarm consists 
of newly perfected males and females with expanded 
wings, Of these myriads emerge from the hive and 
fi)) the air, which cairies them onwards and often 
drifts them out to sea. Birds and reptiles make 
them their prey, nor do the semi-barbarous tribes 
hesitate to add them to their fare. Smeathman in- 
deed regards them as delicacies. Of many millions 
few pairs survive the general destruction, but the 
few that escape the varous casualties which astail 
them are found by the workers, which traverse the 
ground in quest of them. As soon as the workers 
discover a pair, they immediately begin to protect 
them from their enemies by enclosing them in a 
smali chamber of clay, the rudiment ofa new colony. 
Here they are kept guarded, as honoured prisoners, 
the entrance being too small to allow of their escape. 
In a short time the queen enlarges very giestly, the 
body being enormously distended with eggs ; for the 
reception of these the woikers construct murseries, 
composed of wooden matenials joined together with 
gum and cased with clay. Magazines of clay are 
also constructed, and form a babyrinth of cells and 
galleries, and the conical or domed outer case 1s 
bult up The number of eggs laid in one season is 
incalculable , she lays about a eggs per minute, 
for several days in succession, and lives through two 
years, The young are attended by the workers, till 
capable of labouring in their turn, when they ‘exert 
themselves in altering and adding to the building. 
In the centre of a maze of cells 1s the royal cham- 
ber, or rather state prison, 1n which the male and 
female are guarded , it was originally the centre of 
a small domed nest, but alterations and additions 
have extended the circumference of the building, 
and raised the dome to the height of ten or twelve 
feet. The termites are not only builders, but miners 
also. They make underground clay tunnels from 
their hives to various parts, many of these tugnels 
being as wide as the bore ofa small cannon, TiHese 


tunnels run obliquely three or four fee into 
the ground ; some lead to the quarry of oy sheaoe 
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a derive the materials for the erection 
of their dwelling, Others branch on 
in every direction to a great 
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the vottent, the ecidiers rush with ala. 
» their numbers continually in- 


ory 
qreteing. attack ‘and bite with inveterate 
Sg, And, Dain Wiind. weige everything they come 
mm: HC they seize the legs of persons, 
aa they often Go those of the negroes, they make 
their large thantibles meet in the flesh, and wil! not 
het ro pl i though torn limb from limb. 
hen t retires, they collect themselves 
and return to the citadel, and the labourers then 
come forward and commence repairing the damage, 
eath bearing a load of tempered clay; and though 
millions are engaged at once, they appear never to 
obstruct each other's movements. 

These clay houses of the termites are solid and 
strong, and last for years, generation succeeding to 
generation; and in order to keep up a due succes- 
sion of living myriads, a male and female, at the 
time of the great ‘swaiming,’ are secured and made 
prisoners within a royal cell. In a short time, the 
niale, as it would appear, dies, and the female, as in 
the case of the founder of a new colony, commences 
the laying of her eggs. Thus a perpetual supply of 
workers or soldiers is maintained, and the Joss from 
the departure of the winged males and females, at 
the periodical swarming times, counterbalanced. 

Several species of termites, as Termes atrox, and 
Termes mordax of Smeathman, build their nests in 
the form of pillars of clay, with a comea) mushroom- 
shaped capital; internally they contain numerous 
cells and galleries. Groups of five o: s1x of these 
turrets are often to be seen in the woods at the foot 
of a tree; they are very strongly and solidly con- 
structed. Fig. 3670 represents Termes bellic osus in 
the winged state. Fig 3671, the queen distended 
with eggs. Fig. 3672, a, a covered-way and nest, 1n a 
tree, of the Temes aborum ; 5, a section of the great 
domed nest of Termes bellicosus, c, a nest of the 
same, entue. Fig. 3678, a group of turret nests of 
Termes mordax; one nest 18 represented as cut 
through, to show its interior 

Of the ravages made by termites in the hotter 
climates, travelleis give extraordinary accounts 
These insects destroy the furmture of houses, and 
even the houses themselves; books, papers, cloth, 
linen, boots and shoes are all devoured; shelves 
and wainscoting disappear before them, and the 
solid roof-beams are eaten through and through till 
ready to fall. They work insidiously in the meht, 
and in the morning the effects of their visitation ale 
but too manifest, Forbes (in his ‘Onental Me- 
Boa Humboldt (in his ‘Pol Essay on New 
Spain’), Smeathman, Kempfer (in his ‘Hist. Japan’), 
Percival (in Ins account. of Ceylon), and other 
writers, bear abundant testimony to the terrible de- 
atructiveness of these tiny but innumerable pests 

We must not, however, linger; it 1s time to pass 
on to other groups in our pictorial cabinet. 

Several coleopteious insects demand a cursory 
glance. From the earhest times two species of Sca- 
rabsaus, the Ateuchus /Egyptiacus, according to 
Latieile, and the Ateuchus sacer of Olivier, were 
worshipped, and adopted as symbols, by the ancient 
Meyptians; the former bectle 13 of a beautiful gieen 
with a golden gloss, and 1s found in Sennaar, Like 
the rest of ite tiibe it encloses its eggs in balls of 
dung, which it rolls along by means of 1ts hind-feet, 
until it has found holes adapted fo receive them, or 
spote in which it can bury them, The Ateuchus 
aacer 1s black, with the thorax dotted with little 
pits. It 1s common in Kgypt and the southen 
countries of Europe. 

On all the monuments of Egypt the scarabseus 
may be seen, sometimes with the wings closed, and 
sometimes extended, with a ball between = the 
fore-limbs :—charms, and amulets of gold, and pre- 
cious stones, were made in the form of these insects, 
which were worn suspended to the neck, and en- 
tombed with the mummies; and Jarge figuies, ela- 
borately earved in green-coloured basalt, gi verd- 
antique, have been found in the temples and paces 
of sepulture, occasionally adorned with hieroglyphic 
characters. Fig. 3674 shows four of these repre- 
sentations from Egyptian monuments; and Fig. 
3675, a colovsal beetle sculptured in greenish- 
edbloured granite, preserved in the Bntish Museum. 

The family Scarabeaida, including the genera mto 
whieh it is divided, as Sisyphus, Geotrupes, &c., &c., 
belongs to the Jamallivorn section of the Coleoptera, 
and to the same section belongs the Chaffer (Me- 
iilestha vulgaris), to the ravages of which we have 







el alladed, The stag-beetle (Lucanus cervus) 
mrad nthe limits of the Jamellicorn section. 
Tha beetle is remarkable for the development of the 


ds inthe winle. Latreille says we may pre- 
the larva of this species, which passes 






ma Years in thesinterior of tye oak before ‘aunder- 
poin| mat ‘2 Hi ataticns, is the Cossus of the 
Pics, ‘ord wheal one of the delicacies of 
table, Soares. suspect it to hive been 
the of " (C. coritrius). They fat- 
toned it-with flour, and highly esteemed its delcate 


flavour. 


| 


MUSEUM OF ANIMATED NATURE. 


nS ss mk he aha aN OT os 





Hig. asfv akon optaparins bf the male 
with the female ast g. represents 
the Lamm amputator (Corambys ariputator), one 
of the lognas ¢ ae Js a very destruc- 
tive to growing trees, from its habit of eating round 
a twig or branch, thus cutting off the course of the 
sap; the part above consequently penshes. The 
insect is represented in the act of making its circular 
inoision. ; 

Fig. 3678 represents the nut-weevil arse 
nucum), one of the Curculiomds, a fanuly remark- 
able for the shape of the head, which projects into 
a long snout or rostrum, bearing the antennee, and 
furnished at the top with # minute pair of horizontal 
jaws. This instrument is used for boring into nuts 
and filberts, &c., while they are yet solt, and de- 
positing an egg in the hole it has made; the larva 
feeds on the kernel. A, shows the tip of the rostrum ; 
magnified; aa, the jaws, B, side view of the same; 
C, larva; D, pupa. 

An allied form 18 represented by the genus Brentus 
(Cureulio, Linn ), 1n which are several insects of 
most remaikable form, all confined to the hotter 
climates, with the exception of one species, which 
is Italian Of their habits little is known, they 
are generally found on trees, o: under the bark. 
Fig 3679 represents Brentus Temmincku, Klug, a 
native of Java. 

Of carnivorous beetles, we may notice the Cteno- 
soma macilentum, the example of a South American 
genus, of the family Cicindelide. This species 1s 
about half an inch 1n length, and of a bronzy black 
colour. The elytia are punctuied, and have a trans- 
veise yellow band. Fig. 3680 represents the Cteno- 
soma macilentum ; a, natural Jength. 

The following carnivorous beetles sre Buitish. 
A rare species of thé yzenus Calatnus, family Hai- 

alidee, 18 occasionally to be met with, it 1» the Ca- 
lath latus; other species are common, and may 
be found under stones or rubbish, ot by the sides of 

athways. Upwards of twenty species, almost all 
Buro ean, are enumeiated Fig 3681 represents 
Calathus latus. 

A family of Inghly carnivorous insects ae de- 
signated by the fitle of Carabidew, of which the 
genera Caiabus, Tefflus, Proceras, Piocrustes, and 
(alasoma, contain the largest examples of car- 
nivorous Coleoptera The Carabus violaceus is very 
common, of a black colour, with violet and copper 
reflexions. It feeds upon other insects and woims, 
which if seizes with preat avidity, and holds in its 
sharp mandibles with a tenacious grasp Other 
species are the C. Hortensis C  catenulatus, (' 
eancellatus, &e. upwards of 120 species have been 
described 

The genus Calasoma 1s closely allied to Carabus, 
and contains ou finest and Jargest Biitish example 
of the Carabidae, viz, the Calasoma sycophanta It 
is about anainch long, the head, thorax, and under 
parts ae of a beautitul blue, the elytra green, with 
red reflexions, the Iimbs black It 1s far moe 
comnmmon in France and Geimany than in England 
Fig 3682 represents this builliant species 

We have already alluded to the Blaps mortisaga, 
common in grave-yaids, damp and foul cellars, and 
dark places It 1s of omnivorous appetite, and will 
jeed on putrescent animal matters, A rather move 
uncommon species, Blaps obttsd, 1s represented at 
a, Fig. 3083, 6, one of the antennwe magnihed 

Ce:tain Coleoptera are remarkable for the soft- 
ness of the body generally, and the flexibility of 
the elytra, as Meloe, Canthans, Laguna, &e = These 
insects ate arboreal in them habits, and feed on 
vegetables A species of the genus Lagiia ts com- 
mon in our jslands, frequenting wooded places, and 
is very abundant on the hawthorn — It 1s of an oval 
form, with a narrow head and thorax. These, as 
wel] as the body beneath, the antennw and legs, aie 
black, the elytra me yellowish, soft, and covered 
with very short down, Fig 3684 represents this 
species, the Lagiuia huta a, natura) length, 4, one 
of the antennae; c, tarsus of fore-limb, d, tarsus of 
hind-limb. 

Leaving these examples of the more ordinary 
forms of Coleoptera, we may here advert to the lu- 
minosity of insects: several coleopteous insects are 
luminous at night, emitting from some pait of their 
bodies a gleaming light, suppused to be phosphotes- 
cent and sn some species of exceeding brilhancy. 

In our country the glowworm, the wingless female 
of a beetle, Lampyris noctiluca, 15 well known; and 
in the southe:n parts of our island may be seen at 
night during the months of July and August, 
gemming the mossy couches with brilliant stars 
The lhght proceeds from the abdomen, but though 
by far the most intense in the female, it is not al- 
together absent in the male, or even in the larve. 
The end to he sig ha Fie ape a oi 1s 
not very clear. Fig.) represents the winged 
male and wingless females of Lampyris. Fig. 3688, 
the head of the male glowworm. 

Mr. Rennié (in ‘Journ. Roy. Inst.,’ Oct. 1830) 


| describes a singular caudal instrument in the larva « qany 


eps caligrerrin SEES 


———aaaaaoaaoooaaaeaaEsa=EeEaaaoaaaaeeesses=se aaa 
Dern enn nent arene gS SL 


g 
é 


og eae mmr ee en a rm 


of the glowworm, capable of being protruded at 
pleasure’ in the form of a brish of filaments, or soft 
rays, themeelves individually retractile or extensible, 
by means of which it clears its body from various 
extianeous particles, He observed the larva to 
bend back its tail, and suck up into a sort of funnel. 
shaped cavity, formed by the converging rays, par- 
ticles of dust, or other impurities, fill the cavity 
could hold no more; then by a sort of vermicular 
movement of the rays, the accumulated matter was 
rejected, so as to be out of the mnsect’s way. He 
also assures us that snails constitute the food of the 
larva of the glowworm, and that after the repast it 
cleanses itself from slime by means of its caudal 
apparatus, Fig. 3687 shows a wie tele view of 
the cleansing instrument, opened and closed. Fig. 
3688 the Jarva of the glowworm using 18 cleansing 
instrument. Fig. 3688" the larva of the glowworm 
devouring a snail, 

In Fiance a distinct species, any splendidula, 
1s common. In Italy a beautilul fire-fly, Pygo- 
lamp Italica, of which both the male and the 
female are winged, 18 still more brilliant; in some 
parts it 18 very abundant, and when numbers aie 
seen flitting at mght among the groves, the effect 
produced 1s extremely beautiful. 

The thick antenng of the Paussus sphérocerua aie 
luminous, and in the eyes of some moths, as the 
Cossus ligniperda, the same propesy has been no- 
ticed. Jt 1s, however, in the warmer regions of 
South America, and in the West India Islands, 
where the most billiant of these Juminous insects 
exist—radiant lamps of night— 


“‘ Now motionleas and dark, eluding search, 
Sel shrouded, and anon starring the sky.” 


Most have heard of the fire fly of the West Indies, 
It 18 a species of beetle, Elater noctilucus, about an 
neh in Jength. Jt gives out it» pruneipal light fiom 
two transparent cye-like tubercles on the thorax, 
and there aie also other luminous spots concealed 
unde: the elytia when closed, but apparent while 
the insect 18 on the wang, at which time it appears 
adoined with four biilliant gem» of mch golden 
radiance. A paler light also shines out between 
the abdominal segments, 

The Canbs of Domingo, a race whose memory 18 
now passing away, were formerly accustomed to use 
these living lamps, during their evening household 
occupations. Jn tiavelling at mght they fastened 
them to thei feet, and in fishing or hunting durmg 
daikness required no other flambeau. The fondness 
of these fire flies for gnats, which they gieedily de- 
vou, Jed to their encouragement in houses and 
1ooms, for the sake of a seivice of no hittle import- 
ance. 

Southey, m his poem of ‘ Madog,’ has introduced 
this insect as furnishing the lamp by the hight of 
which Coatel rescued the British hero from the 
hands of the Meaican pilests — 

She beckor land descended, and drew out 
From unde neath her vest a cage, or net 
It rather might be calle l, so fine the tw 
Which knit 1t—where, contined, two Gre flies gave 
Their Justre = =By that light did Madoc first 
Behold the fc atuges uf lus lovely guide ’ 

This species, a8 well as the Elater ignitus, and 
others, are common in the intertropical latitudes of 
South Ametica, as well as inthe islands Fig. 3689 
represents the Klate: noctilucus. 

Jt the accounts of some wuiters are to be ac- 
credited, the Elate: noctilucus must yicld the palm 
of bulhancy to an inacct of the homopterous giou 
or ordci, the Fulgova laternana, or lantemn-fly. It 
is a Native of South Amciuca, about two mches and 
a halt Jong, and about five inches in the expanse 
al its wings, having a hollow transpaient projection 
fiom the head, seven o1 eight lines lorg, which 1s 
the organ whence the effulgence is said to issue. 
Madame Meran states that the first discovery which 
she made respecting the luminosity of these msec ts, 
caused hei nuosmall alarm. The Indians had brought 
her several, which in daylight exhibited no extr: 
ordinary appealance. She put them into a box 
until she should have an opportunity of drawing 
them, and placed it on a table in her apartment. 
In the middle of the night the confined insects 
made such a noise as to awake her, and she opened 
the box, which, fo he: great astonishment, seemed 
ina blaze, letting it fal] in her fright, she was not 
less surprised to see each of the insects glowing as 
it on fire. According to her story, the light of a 
single imxect 18 sufficient to read by, Unturtunately 
fo. Madame Mertan her veracity is very question- 
able. Recent naturahats who have fiavelled in 
South America, and are well acquainted with this 
insect, assert the whole account to be complete! 
fabulous. Sieber, a practised entomologist, too 
numbers of oe during his stay in the Brazils, 
where he resided for several years, and treats Madame 
Meuan’s story aa unworthy of notice.t Wu our- 
selves have been positively avsured by observers of 

+ Dr. Hancock, Dr. Burmelser, Prince Maximilian of Neuwied, 

bundant opportuni. 
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3689°.--Glowwerm devouring a Snail. 








2696.—Opion luteum 





ee 
4 
Me. 
UN ge! 
FO 
8686.—Tlead of Male Glow worm 


revi es ‘sada ' as 
ay 
i —— 
"Vy ae 
a Why 


s 


Wy 


3689.—Fire-k ly. 


<a, 


ee re d 


dS *& 


8694,—-Chalcis clavipre. 
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B704,—-Virzin Dragon-fly 





3Y05.—Proboscis of Insect. 





8701,—Mantis gongylodes. 
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$709—A phia of Elm, of Willow, and (nat. 


$710.—Trembley's Breeding Apparatus. 
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8711,--Résumur’s Breeding Apparatus. 


3707.—Helmeted Bocydium. 











$718.—-Dutterfly and Moth. 
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the highest scientific acquirements, that the assertions 
of Sicher as to the non-luminosity of the Fulgore 
wre correct, and they have told us that the Indians 
regard the story as originating in the mistake of 
the White men, who, seeing the luminous Eleters 
lancing about like meteors, have in some unac- 
countable manner attributed their light to the Ful- 
gore, perhaps because they could conceive of no 
other use for the hollow projection of its head than 
that of a lantern. 

The. Fulgora, in shrillnes of voice and general 
manners, resembles its allies the Cicadee; several 
species besides the F. jaternaria are natives of South 
America, and many are natives of China, India, 
Manilla, Java, Malacca, and Africa (Westwood on 
the Family Fulgoride, in ‘Linn. Trans.’ vol. xvi. 

art il. p. 133), Figs. 8690 and 3691 represent the 
‘ulgora laternaria. 

It is now time that we advert to a subject which 
we have hitherto avoided, viz., the clasufication 
of insects, having thought it best to defer any 
remarks until we had made our general observations 
upon the class al large, as far as our jimits would 

rmit; nor shall we now enter into the various 
arrangements proposed by different entomologists, 
from Linngus to those of the present day. That, in- 
deed, of Linneus is known to most ; his orders are 
seven, viz., Coleoptera, Hemiptera, Lepidoptera, 
Neuroptera, Hymenoptera, Diptera, ard Aptera. 

In this arrangement the characters of the wings 
only have been consulted ; and, on the other hand, 
Fabricius instituted an arrangement on the varia- 
tions of the parts of the mouth, in which he divides 
insects into thirteen orders. Mr. Waterhouse, in the 
‘Penny Cyclopedia,’ gives the following system, 
observing that it.appears to him the best to express 
the mutual affinities, and the grade of perfection of 
the primary groups into which the present class seem 
paturally resolvable: viz. 1, Hymenoptera; 2, Cole- 
optera; 3, Orthoptera: 4, Neuroptera; 5, Hemi- 
Hy 6, Homoptera; 7, Lepidoptera; 8, Diptera. 

Hymenoprera.—Hymenoptercus insects possess 
four wings, of a membranous character, of which 
the anterior pair is the largest: they have all the 

arts of the mouth well developed: the females are 
provided with an ovipositor, in many so organised 
as to serve for a weapon of defence; in bees and 
wasps it is known as the sting. These insects un- 
dergo a complete metamorphosis; the larva are 
generally destitute of legs, and the pupa have no 

ower of Jocomotion. The neuration of the wings 
in the perfect insect 18 very simple, the nervures di- 
viding them into few cells or intervening spaces, and 
they so nearly resemble each other in allied forms 
that the absence of some‘nervures, ora difference in 
ihe outline of the cells, has afforded good characters 
for the definition of groups. The wing» of an hyme- 
nopterous insect, from Mr. Shuckard’s work on 
: Fossorial Hymenoptera,’ are represented at Figs. 
$692 and $693. Fig. 8692, anterior wing, showing 
the cells: 1, stigma; 2, radial or marginal cell ; 3, 
first cubital cell; 4, second cubital cell; 5, third 
cubital cell ; 6, fourth cubital cell; 7, first discoidal 
vell; 8, second discoidal cell; 9, third discoidal 
cell; 10, first apical cell; 11, second apical cell ; 
12, conta! cell; 13, externo-medial cell ; 14, interno- 
medial cell; 15,anal cel]. Fig. 3693, anterior wing, 
showing the nervures; a, costal nervure; b, post- 
costal nervure ; c, externo-medial nervure ; d, anal 
nervure; ¢, posterior margin; f, apical margin; g, 
radial; h, h, 4, transverso-cubital ; t, 1, recurrent ; 7, 
transverso-medial ; 4, discoidal ; J, subdiscoidal. 

To the hymenopterous order belong the Ichneu- 
mon-flies —bees, wasps, ants, and their allies. 

Fig. 8694 presents us with an example in Chalcis 
clavipes, one of the family Chalcididss. Thi» insect 
is found on shrubs in marshy situations ; it 18 remark- 
able for the form of the hinder limbs, which, as in 
some beetles (Vonacia, for instance) have the femur 
thickened and the tibia curved to serve as clinging 
organs. Referring to Fig. 3694, a shows the wings 
of Chalcis; b the hind-leg; and c the antenna, 
magnified ; dis the femur and tibia of Donacia. Of 
the Chalcididee there are about 1600 distinct species 
natives of England. Fig. 8695 is a species of Ich- 
neumon (Ophion luteum). 

Co.Lzoprrra —Coleopterous insects have man- 
dibulate jaws and four wings, of which the anterior 
pair are modified into’ on or hard, horny, or 
parchment-like covers for the poaterior membranous 
wings, which are the true organs of flight. The 
elytra form by their union, when closed, a longitu- 
dinal suture. The larve are generally composed of 
thirteen segments, ence the head (twelve ex- 
cluding it): the body is soft and fleshy; the mouth 
exhibite nearly the same parts as in the perfect insect ; 
there are three pairs of limbs, and sometimes there are - 
also pro-legs.. In this order are the beetles, divided 
into numerous tribes and families, 

Fig. 8696 represents—A. the lurva of a coleopt 
tous insect; a, netatal mze; 3, leg; ¢, antenna ; a 
mandible; e, maxilla: B, pupa; C, natural size, 

Onrnorrzns.—In the order Orthoptera the wings 
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are four: the superior sem1-coriaceous, with numer- 
ous nervures in a Jongitudina) direction, and finely 
reticulated. The anterior portion of the inferior 
wings is generally of a different substance from 
the posterior portion ; the nervures are often more 
crowded, and in texture and appearance it more 
nearly resembles the anterior wings; the posterior 
ortion is delicate and transparent, and when not 
in use, folded like a fan. The anterior wings often 
overlap when at rest, as in the cockroaches; but in 
some, as the locust, they meet at an angle, like the 
roof of a house. The limbs are diversely modified, 
in some for running, in others for leaping. The 
mouth is mandibulate, and well developed; meta- 
morphosis incomplete (ametabolous). In the active 
pup the wings are rudimentary ; in some instances 
the adults are wingless, and it is then difficult to dis- 
tinguish the perfect insect from the pupa or larva. 

To the order Orthoptera belongs the earwig (For- 
ficula), the cockroach (Blatta), the mantis and 
Phasma tribes ; the crickets, or Grillides ; the locusts, 
or Locustidw ; and the grasshoppers (Acridiidr). 

As examples of this order, Fig. 3697 represents 
the giant cockroach (Blatta gigantea), reduced in 
size. This isa foreign species, notorious for its vo- 
racity; it will attack the extremities of the dead and 
dying. Fig. 3698 represents one of the Phasma or 
spectre tribe, Phyllia foliata, or leaf-insect. This 
extraordinary insect, one of a large family, 1s so leaf- 
like in all its parts, that were numbers clinging to a 
bush or tree, the eye would not easily distinguish 
them, The wings, in colour, texture, and the ar- 
rangement of the nervures, are completely folia- 
ceous, and even the Jimbs look like twigs bearing 
amaller Jeaves or unfolding buds, It is a native of 
the hotter regions of South America. If some in- 
sects resemble plants, some plants, on the contrary, 
resemble insects ; and if the Phasma tribe are imi- 
tations of foliage, the Oncidium papuiha, or butterfly- 
plant, Fig. 3699, found in Trnviad, one of the Or- 
chidacese, might well be mistaken for an insect ; in- 
deed it is very Phasma-hke in its appearance. Fig. 
3700 represents the praying mantis (Mantis religi- 
usa), of carnivorous habits, and very Jeaf-like in ap- 

vearance. ‘ The names religiosa, precaria, sancta, 

e., have been applied to various species on account 
of a pecuharity in their habits, that of erecting the 
thorax at an angle with the body, and placing toge- 
ther the Jarge fore-legs like the hands of a person 
when at prayer; in this position they wil] remain 
periectly motionless for hours.” Their food consists 
of flies and other insects, which they watch for in 
the attitude described, and catch with great dex- 
oy by means of their fore-legs: the prey is heid 
by the fore-leg, the tibia being bent against the 
femur so as to retain the captive in the grasp. The 
opposing surfaces of these parts are covered with 
spines, which incicase the tenacity of their hold. 

hese insects are extremely ferocious, and when 
placed together will attack and devour each other, 
and fight with fury till the weaker or Jess skilful 
falls a prey to theconqueror, They strike and parry 
with the edge of their fore-claws, the combat re- 
wembling that between two sabreurs. In China. the 
children, as we are told by Barrow, take advantage 
of the ferocious disposition of these insects, and put 
them together in bamboo cages, for the purpose of 
witnessing the barba:ous conflict. 

The female glues her eggs upon plants, arranging 
them symmetrically. The ametabolous larve are 
as savage as their parents, and will, in Jike manner, 
tear each other to pieces, the victors feasting upon 
the vanquished. The Mantis religiosa is common 
in Turkey, Greece, and southern Europe. From its 
attitude it is regarded with great respect by the 
Turks, who suppose it engaged in devotions. 

Fig. 3701 represents the Mantis gongylodes, a 
native of India. Ita habits are the same as the rest 
of its tribe. 

Figs. 3702 and $703 represent the locust, of which 
there are several species, celebrated for their ra- 
vages, and for their migratory movements in num- 
bers beyond calculation. 

We need not here repeat the often quoted ac- 
counts detailed hy various travellers in the East, 
and in different parts of Africa, respecting the clouds 
of these insects, often so dense and extensive as to 
obscure the sun ; norof the devastations they commit, 
devouring everything where they alight, and often 
penetrating into the inmost recesses of houses, where 
every aiticle of vegetable food soon vanishes before 
them. The poeticaladescription in Joel (ii. 2—10) 
well describes their habits, their noise, the desolate 
wilderness they leave behind them, their voracity, 
and their invasion of cities and houses. Dr. Shaw, 
who has detailed the ravages of the swarms he saw 
in peed observes that they first appeared about 
the end of March, and increased into vast numbers in 
April, but returned into the extensive plains in May 
to deposit their egga, and that the larve: made their 
appearance in June, and were formed into compact 
bodies, each brood covering a squére furlong of 
ground :~they marched onward in a phalanx, sur- 
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by the slaughter made amo the foremost. -In 
this manner horde succeeded horde for days toge- 
ther. In about the course of a mouth they arrived 
at their full growth, and cast their pupa or 

case, and, as soon as the wings were dry and expa: 
mounted into the air. : 

Morier, who made several observations on the 
locust at Smyrna, in 1800, describes the larvee (of a 
dark colour) as first appearing in the middle of April 
and blackening the fields—as being in the pymphé 
state in May—and assuming their perfect condition 
inJune. In July and August they deposit their eggs, 
which are hatched the succeeding spring. . 

Vust clouds of locusts are often seen in Tarta 
(L. Tartarica ?), and have at different times invaded 
Poland and Russia. In Spain and Italy the North 
African locust has not untrequently committed ex.- 
tensive ravages. Barrow narrates his observation 
on the swarms he witnessed in South Africa, 1797, 
where the whole surface of the district he visited for 
an area of two thousand miles was literally covered 
by them. 

These insects, either in their larva state, their 
nympha state, or perfect condition, are alike the 
scourge of the countries in which they are found, 
and have been so, especially in the East, time im- 
memorial. In 1799 the whole of the country from 
Mogador to Tangier, extending from the sea to the 
confines of the Sahara, was covered and desolated 
by them; a violent hurricane at last swept the 
country, and drove them into the sea, whence the 
were again cast ashore, and the putrid exhalations 
of their dead bodies combined with the famine to 
produce a dreadful plague. 

Locusts are eaten in many places—they are men- 
tioned as among the clean meats in Leviticus xi. 22, 

In the plain of Bushire they are collected, dried, 
and salted, and sold to the Teaeenty when boiled 
the yellow ones turn red, and eat like stale shrimps, 
The Arabs grind them into powder, which they 
make into small round cakes, which serve when 
biead is scarce. The same mode is practised in 
Senegal. In the Mahratta country the common 

eople salt and eat them. They are eaten by the 

ottentots ; and formed anciently part of the diet 
of the Ethiopians and the Farthians. 
Nevror1zRa.—The insects composing this order 
have four naked transparent wings, minutely and 
beautifully reticulated like fine gauze. The mouth 
is usually fitted for mastication; the larve have 
six legs; their metamorphonis is variable, but usually 
semi-complete. The may-fly and dragon-fly are 
familiar examples. Fig. 3704 represents the virgin 
dragon-fly (Calepteryx virgo), a beautiful spe es, 
with a rich blue body and scarlet wings. Of the 
habits of these insects we have already given some 
details. 

HEMIPTERA—The Hemiptera have a suctorial 
mouth, and undergo an imperfect metamorphosis, 
The elytra are coriaceous, softer at the extremity, 
and folding one over the other when at rest; the 
beak is attached to the fore-part of the head, which 
is small, and seated on the same plane as the thorax H 
the body is often flat, or even slightly concave above. 
The rostrum, or proboscis (Fig. 3705), when not in 
use, is suddenly curved backwards, and lies close to 
the under surface of the thorax. It consists of a 
jointed process, a, grooved upon the upper side, and 
in this groove are four sete, or bristles; 4, which 
are covered at their base by another appendage; 
c, regarded as analogous to the upper lip, or labrum. 
In the figure the setw are seen disengaged from 
their sheath, and the labrum is drawn a little fore 
warde, and forms, as it were, the lip of the snout; d, 
the baae of one of the antenne. 

There are a few wingless species. 

The insects under this order are the water-scor- 
pions (Nepa), the water-boatman (Notonecta), the 
ug tribe OnNOE) most of which are winged ; 
but one, the Cimex Jeagularius, is wingleas: it is a 
disgusting pest of the bed-room. This species is 
represented magnified at Fig. 3706. A, the insect ; 
B, its natura] length; C, the head; a, the labrum ; 
b, the proboscis; c, the base of the antennas. This 
insect was not known in England previous to the 
Great Fire of London, 1666, but was common on the 
Continent long before that time. What may be its 
original country it is impossible now to determine, 
lt 1s one of the blood-sucking insects ; but hundreds 
and thousands live in empty houses, under the paper 
of walls, in chinks and crannies, without the means 
of dipping their proboscis into the skin of any per- 
son, and the query is, how do Lo exist ? 

To this order long the uviides, the water- 
neces (Hydrometride), the Coreide, and other 

165. 


Homorrzza.—The Homopt era forms only @ auo- 

y % i 
* There is some discordance between Dr. Shne’s and s 
can a, eae a Seale glade 


tion of the Hemiptera in Latreille’s system; but 
‘Leath, Stephens, and others, regard it as an order. 

The homopterous inseots have the rostrum arising 
out of the lower part of the head near the chest. 
The elytra are almost always tectiform and semi- 
membranous—sometimes resembling the true or 
under wings; the head is large and broad; the 
antenne are minute; the larve are ametabolous: 
the perfect are furnished with an ovipositor. The 
Homoptera feed on vegetable juices. 

To this order belong the Cicadw, or tree-hoppers ; 
the Fulgoridm, of which Fulgora laternaria is an 
rag et the ‘Cercopides, or Cicadellie of Leach ; 
the Thripidw; the Aphidw; and the Coccide, or 

]l-insects. ‘ 

Of the Cercopides, we select for illustration two 
ene of the genus Bocydium :—Fig. 3707, Bocy- 

um galeritum ; Fig. 3708, Bocydium tintinnabu- 
liferum. 

The Bocydium galeritum, so called from its 
strange helmet, is a native of Brazil. The disc of 
the thorax is elevated into a singular process, first 
rising and then arching backwards, and broad at its 
*base and middle, whence it narrows to a point; the 
wings are transparent, 

The Bocydium tintinnabuliferum, or bell-bearer, 
is even more grotesque ; its thorax is black and 
glossy, the posterior part is elongated, and from the 
disc arises a vertical appendage, at the top of which 
is a slender transverse stem, bearing four peduncu- 
lated little balls ofa black colour, and covered with 
fine hairs. It is a native of Brazil. 

Of the Aphids we have already spoken. Fig. 
3709 1epresents—a, the aphis of the elm, winged ; 
b, the aphis of the willow, unwinged. These are 
constrasted with a dipterous insect, the common 

nat, c, with which some popular writers have con- 
ounded them. In the aphides the upper wings, or 
elytra, completely resemble in texture the under 
wings, and when closed form two sides of an angle, 
like the high-ridged roof of ahouse. Many, how- 
ever, are wingless. 

Trembley, Réaumur, Bonnet, Bazin, and others, 
have conducted a series of expeiiments on these 
insects with reference to their productive powers, 
which, indeed, are most wundertul, and such as 
without sufficient testimuny we should hesitate to 
believe. 

Bonnet selected a young aphis from the instant of 
« its birth, and placed it upon the leafy branch of a 
spindle-tree (Euonymus), which he had most care- 
fully and minutely examined to assure himself that 
no other individual was upon it. Having fixed the 
branch in a phial of water, he set it in a garden-pot 
of mould, and covered the whole with a glass vessel, 
the edges of which he buried in the mould. Not 
, Danae, in her tower of brass, was so effectually se- 
eured. ‘This was done on the 20th of May, and day 
after day, hour by hour, from five in the merning 
till nine or ten at night, he continued to watch the 
imprisoned insect wilh a magnifying-glass. He 
found that it changed its skin four times, and grew 
like a caterpillar; and on the Ist of June it pro- 
duced a living young one, and continued to produce 
to the 22nd of the same month inclusive, giving 
birth to ninety-five, all alive, and without ever 
having paired. 

M. Bazin, who selected the aphis papaveris, and 
the aphis rose, for similar experiments, witnessed 
the same results. 

Trembley selected the aphis Sambuci—one young 
aphis immediately after birth : he placed it on a slip 
of elder, and enclosing it in a glass tube, open at 
both ends, plunged one end into water, and stopped 
the other with cotton. The other he treated in nearly 
the same way. This took place on the 28th of 
- September : one on the 25th of November, the other 
on the 28th, began to produce young, and continued 
at intervals, according to the temperature of the 
atmosphere. 

‘Lyonnet and Réaumur verified by experiments 
the observations of Bonnet and Bazin. 

Not.content with his previous experiments, and 
desirous to push them still further, Bonnet com- 
menced a fresh series of the most careful observa- 
tions, and demonstrated that at least five genera- 
tions of the aphis Sambuci may succeed each other, 
the females never pairing ; and, indeed, had not he 
failed in prosunine fresh elder branches, as the win- 
ter set in, he might have continued his operations 
with further results of the same kind ; indeed, with the 
aphis of the oak he succeeded as far as the ninth 
generation. Lyonnet conducted similar experi- 
ments with the same results. In al] these instances 
living young were produced; but it would appear 
that T pairing the aphides produced eggs, or 
rather a kind of pupa enclosed in a sort of capsule. 
Fig. 3710 shows Trembley’s mode of conducting his 
experiments, and re: 8711 that of Réaumur. 

poprera.-The order Lepidoptera contains 

those beautiful insects known as butterfii 

moths ; 

extracting the nectar of flowers, 
Wor. 11. 
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insects with a ‘spiral tubular proboscis for 
and four plumed or 
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scaly wings. Latreille divides the 
three great sections, viz., Diurna, 
and Nocturna. 

The Diurna is composed of the butterflies, insects 
which fly by day, and on which the antenne are 
terminated by a knob or thickening. The anterior 
margin of the posterior wings is simple, and the 
Wings are usually erect in a state of repose. 

The Cre ueaularia are distinguished by being gra- 
dually thicker from the base towards the extremity, 
and forming a prismatic or fusiform club; the ex- 

treme tip is slender, pointed, and often recurved ; 
the wings, when at rest, are horizontal, or slightly 
inclined ; the posterior wings have a rigid spine at 
the anterior margin, which is received into a hook 
on the under surface of the superior wings. These 
insects are the sphinx-moths; they generally fly in 
the morning, evening, and afternoon. 

The Nocturna have the antennew cetaceous, dimi- 
nishing from the base tothe point, and often plumed, 
serrated, or pectinated, especially in the males. The 
wings, during repose, ard either horizontal or de- 
flexed; and, as in the Crepuscularia, the under 
wings have a spine on their anterior margin, which 

! hooks into a corresponding groove of the upper 
wings. In some few species the females are wing- 
less; the larvee differ greatly in form. These 
insects are the true moths, which fly at night, 
after sunset, though to thisrule there are excep- 
tions. 

As examples of the eeeeehs and moth, Fig. 3712 
represents—a, the marsh fritillary butterfly (Melitaa 
artemis), and d, the six-spot Burnet moth (Anthrocera 
filipendula). Of the British Lepidoptera we have 
several pictorial groups, illustrative of the general 
characters of these beautiful insects. 

Fig. 3713 represents the following species :—a, the 
orange-tip butterfly (Pontia Cardawmines); b, the 
black-veined white or hawthorn butterfly (Pieris 
Crateegi); c, the small white butterfly (Pontia 
Rape) ; d, the green-veined white butterfly (Pontia 
Nap); ¢, the common cabbage butterfly (Pontia 
Brassicee) ; 7, the brimstone butterfly (Gonopteryx 
Rhamni; g, the pale-clouded yellow butterfly (Co- 
lias Hyale). 

The orange-tip butterfly is tolerably common in 
our island, frequenting the borders of woods and 
Janes winding through a woudland but cultivated 
district. It usually appears about the end of May ; 
seldom in April. The sexes are very dissimilar. 

The small white butterfly bears, excepting in size, 
a close resemblance to the common cabbage species, 
from which, however, it is very distinct, as I» proved 
by their respective caterpillars. It is very common 
and is one of the pests of the garden, laying its eggs 
on cabbages, cauliflowers, &c. 

The green-veined white butterfly is also ex- 
tremely common, appearing first in May, and also in 
July. It frequents gardens, laying its eggs on cab- 
bages and other culinary vegetables. 

The common cabbage butterfly is well known, 
as is also its caterpillar, the ravages of which in 
the kitchen-garden are most annoying. 

The brimstone butterfly is one of the earliest that 
make their appearance, and may be seen on the 
wing flitting along the lanes and copses in the month 
of March, when a bright sunny morning gives hope 
ofthe * year confirmed.” As the spring advances, 
it becomes more common, and asecond flight comes 
forth in August. 

The male is of a pure sulphur-yellow above, 
and in both sexes a smal] spot of orange occupies 
the centre of each wing. The female is greenish 
yellow above; the unde: side is paler than the 
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upper. : 
"Fhe ale-clouded yellow Stan is rare, and 
found chiefly on the sea-coast in the counties of 
Kent, Sussex, and Suffolk. A pale variety occurs 
in the vicinity of Dover, Seldom has it been found 
far from the sea. It isa fine species: the male is 
usually of a rich sulphur-yellow, the female nearly 
white: the upper wings are marked near the middle 
with a black spot, and at their extremity have a 
deep black border, almost divided by a series of 
ellow spots into two. The under wings have a 
arge orange spot in the centre: beneath, the upper 
wings are whitish yellow, orange-stained at the tip, 
with a black ring-spot enclosing a yellow centre 
near the middle, and with a row of small dusky 
marks at some distance from the outer margin. The 
Jower wings beneath are dull orange with a large 
and a small) silvery spot in the centre surrounded 
with rust red, and a curved row of small black spots. 
Fringe of the wing roseate. 

Mg. $714 represents—a, the clouded yellow butter- 
fly, Colias Edusa be contrasted with the pale- 
clouded butterfly (femate), C~iias Hyale. 

Fig. 8715 represents—1, tie swallow-tail hutter- 
fly (Papilio haon); 2, the purple emperor, or 
highflyer (Apatura Iris); 3, the orange Argus, or 
wall butterfly (Hipparchia Megera); 4, the great 
tortoiseshel) butterfl Ad anessa Polychloros) ; 5, 
the smal! tortoiseshell butterfly (Vanesa Urtice) 
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cook’s eyes( Vanessa lo). 

The awallow-tail butterfly (Papilio Machaon), 
though by no means so rare as ite ally the P. Poda- 
lirius, which indeed can scarcely be called a British 
butterfly, is yet by no means generally abundant. 
It has never been observed in Scotland, and seldom 
in the northern English counties. On the Continent 
it is not unfrequent, and is abundant in Syria and 
Egypt, as well asin several parts of France, Italy, 
&e. It does not are on the wing in our. wland 
till the beginning of June. 

Of all our ueieenous butterflies this is the largest ; 
the female, which, as usual, exceeds the male in 
size, not unfrequently measuring three inches and a 
half in expanse of wings. Its flight is powerful. 
The general colour of the wings is black, powdered 
with yellow, and relieved by bold yellow markings, 
which colour indeed is spread over the basal half 
of the hinder wings. From the posterior margin of 
these projects an acute slip, which may be com- 
pared to the outer tail-feathers of the swallow, and 
at éach inner corner is an ocellated spot of red, with 
an anterior crescent of light blue ; the whole nearly 
surrounded by a ring of black. 

The purple emperor, or highflyer (Apatura Iris), 

It is only in the oak-woods of the more southern 
counties of our island that this splendid butterfly 
er. and that not in abundance: it has been 
styled ‘the purple emperor of the British oak ;” 
and if beauty, strength of wing, fearlessnens, and a 
lofty, bold, and vigorous flight entitle it to pre- 
eminence, it certainly stands at the head of om 
native butterflies. It seldom makes its appearance 
before the month of July, and may then be seen 
during the middle of the day, while the sun glows 
with meridian effulgence, soaring on rapid wings 
high over the summits of the tallest oaks, on the 
topmost twigs of which it settles for repose towards 
the approach of evening. 

The wings of this species are firm in texture: 
their general colour above is dark brown, changing 
in certain hghts into rich purplish blue of metallic 
| lustre, and relieved by marks of white. On the 
| hinder wings near the inner angie 1s a small black 
| Spot surrounded by red ; under surface of wings rust 
| brown varied with white and black; an ocellated 
spot on both. The caterpillar is pale green, with 
horns reddish at the tip. It feeds on the oak, 
willow, and ash. 

The orange Argus, or wall butterfly (Hipparchia 
Megera). 

This butterfly is by no means uncommon, and is 
very generally spread, appealing from May to 
August; it flits lightly ‘and rapidly from one 
resting-place to another, expanding its wings to 
the sun. 

The fore-wings are orange-yellow, inclining to 
brown, marbled and banded along the edges with 
daik brown. Near the outer angle an ocellatedd 
spot of white with a black ring. Hinder wings with 





crescentic line near the outer margin; the edge 
banded with brown, The caterpillar is hairy, of a 
hght green, a whitish line running along each side. 
The great tortoiseshell butte:fly (Vanessa poly- 
chloros). 
It is principally in the southern counties of our 
island that this butterfly makes its appearance, and 
usually about the middle of July. On the Continent 
it is common, more particularly in the more south- 
ern districts. It is rapid on the wing, and often 
settles on dry pathways and the trunks of trees, 
delighting in the fervent rays of the sun. The 
wings are angulated, and often measure upwards of 
two inches and a half im extent; their co‘our above 
is dark orange-red, with a narrow vandyked edging 
of blue, and 2 second of black; the fore-wings are 
marked anteriorly with abbreviated bands of black, 
and spots of the same colour about the centre; the 


a row of spots, from three to five in number, in a 


hinder wings have a large spot of black near the 
middle of the anterior margin. 

The caterpillar of this species 18 gregarious, spiny, 
and of a brownish tint, with a Jateral stripe of 
orange ; the spines are slightly branched and yel- 
lowish, Collected in groups, the caterpillars weave 
webs, while very young, in the branches of various 
trees, as the willow, elm, and cherry, for their pro- 
tection ; but disperse after they have once or twice 
changed their skin, 

The great tortoiseshell butterfly is closely related 
tothe small tortoiseshel] (V. Urticne), one of the 
most common of our British species, and of which 
the caterpillar, of a blackish colour, with yellow 
stripes, is found in abundance on the nettle. 

_ The small tortoiseshell butterfly (Vanessa Ur- 
tices, &c), abundant not only in England, but on the 
adjoining continent, is conspicuous for its beauty 
and the lightness with which it flits from flower 
to flower. Two broods occur every year—one 
early in spring, the other in autumn. 

In Italy this butterfly continues on the wing 
during the winter, in fine weather; ei in our 
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island numbers, as it would appear, pass that aeason 
in a torpid condition, iseumng from their retreats tn 
February or March, when the sun breake forth 
cheerfully, soon perhaps to be beclouded. Hence 
the expresnon of Linnggus respecting this species— 
“fallax veris indicium” (a deceitful harbinger of 
spring). 

The red admiral (Vanessa Atalanta). Beautiful 
is this butterfly, with its velvet-black wings broadly 
banded with red, and relieved by white and blue. 
In all parts of our island it is very common, as well 
as over Europe, and the districts of Africa bordering 
the Mediterranean, 

The caterpillar of the red admiral (or admirable 
of some writers) is solitary, spinous, and greenish, 
dat a lateral Jine of yellow spots. It feeds on the 
nettle. 

The peacock’s-eye (Vanessa Io), The colour of 
this well-known species 1s deep brownwh red in- 
clining to purple, with a Jarge eye-hke spot on each 
wing above: beneath (as in the figure) the wings 
ere dark shining biown, traversed by fine undulating 
lines of black. 

Fig. 3716 represents—1, the silver-washed fritil- 
Jary (Argynnis Paphia) ; 2, the pearl-bordered like- 
ness; 3, the silver-studded blue paeTey (Poly- 
ommatus Argus); 4, the small heath butterfly 
lg Pamphilus); 5, the Glanville fritillar 
Melitma Cinxia); 6, the Duke of Burgundy frifil- 
lary (Nemeobius Lucina); 7, the common copper 
butterfly (.vosna Phiosas). ‘ 

The dilver-washed fritillary (Argynnis Paphia). 
This beautiful butterfly, sometimes called the great 
fritillary, is generally spread over our island, ap- 
aring in June about the sides of woods, and flit- 
ng on rapid wings. The upper surface of the 
wings is of a bright orange-brown, with three rows 
of black marginal spots, and with several blac 
marks near the centre. The caterpillar is solitary, 
feeding on the wild viola canina, the nettle, &c. : 
it is tawny, with a yellow dorsal line, and beset with 
hairy spires; two dark lines run along the sides. 

@ pearl-bordered likeness (Melitwa Athalia). 
This species, also termed the heath fritillary, is not 
uncommon in the more southern parts of England, 
and in Devonshire. It appears in June, and is found 
in the open glades of woods, and about heathy com- 
mons. It is subject to several variations of colour- 
ing, a circumstance which has led to some confusion 
of names. One varicty is the Papilio pyronia of 
Hiibner. The ordinary colouring w orange above, 
with undulatory lines of black. The caterpillar 
feeds on the plantain and also on the common 
heath. It ia spiny, of a black colour, and spotted 
with white. To this species is referable the Papilio 
maturna of some authors. 

The silver-studded blue butterfly (Polyommatus 
Argus), blue Argus. This elegant Yittle butterfly is 
not uncommon in the midland and southern dis- 
tricts of England, flitting about in June, over clover 
fields and ground where the brodém grows abund- 
antly,on which herbs the caterpillar feeds. The 
male and female differ much in colouring, the 
former having the upper surface of the wings of a 
deep blue, passing info black round the hinder 
margin, and bounded by a fringe of white. The 
wings of the female above are of a dull brownish 
black, the anterior pair having a tawny margin. 

The amall heath butterfly (Hipparchia Pamphi- 
lus), golden heath-eye. This species is common 
throughout the whole of our island, frequenting 
short-grassed hills, upland pastures, and dry heathy 
grounds, and appearing in June; @ second flight 
occurs in September. ; 

The wings above are of a pale orange or ochre 
yellow, with a fringe of long white hairs; under- 
neath, the fore-wings are clouded with ash-colour, 
and have near the tip an ocellated spot of black 
sith a white centre. The hinder wings below are 
élouded with greemsh brown and grey, with two 
‘or three indistinct ocellated spots. 

The Glanville fritillary (Meliteea Cinxia). 

On the adjacent continent this species is abundant, 
appearing in June; but in England it must be con- 
sidered as of rare occurrence, though it is found in 
the Isle of Wight, on the hills about Dover, and 
along those of our southern coast. Its colour above 
is orange-red, marbled and spotted above with 
black and yellowish; a row of black points runs 
parallel with the posterior margin of the hinder 
wings. The colour of the wings is paler below than 


above. 

The caterpillar is black, dotted with white, and 
with the head and pro-legs red; it is gregarious in 
ite habits. 

The Duke of Burgundy fritillary (Nemeobius Lu- 
cina), small fritillary. 

This epecies is vere in our island, or rather, 
er ocal in its distribution, being chiefly oon- 

ned to the south-eastern counties, appearing about 
the middle of May. The wings are dark-brown, the 
anterior pair having three transverse bars of irregular 
pale yellow spots, the marginal series being dotted 
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almost similarly variegated. 

The comin: copper butterfly (Lyceana Phiesas). 

In eve rt of our island, and on the adjacent con- 
tinent, this pretty butterfly is tolerably abundant ; it 
extends to Asia, and occurs also in North America. 
It is light, quick, and active in its movements 5 and 
makes its appearance in June, July, and August. 
The anterior wings, which are not indented at the 
edge, are of a ich copper colour, spotted with 
black, and broadly margined with the same. The 
hinder wings are brownish black, with @ copper 
band posteriorly, spotted along the margin with 
black Under surface of the wings paler. This 
species is subject to considerable variations of 
colour. 
_ From the butterflies we may now pass to the 
sphinx or hawk moths, the Crepuscularia of La- 
sla the Sphingide of most British entomo- 
Ogists. 

Fig. 3717 represents—J, the death’s-head hawk- 
moth (Acheronta tropos); 2, the eyed hawk-moth 
(Smerinthus ocellatus); 3, the privet hawk-moth 
(Sphinx Ligustti); 4, the poplar hawk-moth (Sme- 
rinthus Populi); 5, the hornet moth (Specia apifor- 
mis); 6, the humming-bird moth (Macroglossa 
Stellatarum); 7, the golden-tail) hawk-moth (Tro- 
chilium cynipiforme). The hawk-moths are remark- 
able for their size, and the extent of their ante- 
rior or upper wings, which are extremely vigorous, 
and well adapted for ranid flight. Their progression 
through the air resembles that of a hawk, whence 
their appellation. 

The caterpillar is naked, cylindrical, always with 
sixteen feet, and mostly with a dorsal! horn or taper 
appendage near the extremity of the body; the sides 
of the body are almost invariably marked with ob- 
lique stripes. The remarkable attitude which the 
caterpillars of the hawk-moths often assume, resem- 
bling that of the fabulous sphinx of the anciente, 
suggested to Linneus the scientific term (genus 
Sphinx, Linn. ; family Sphingidm, Auct.) by which 
they are still denominated. In order to undergo 
their transformation, and assume the pupa state, 
these caterpillars descend to the ground. The pupa 
is naked and conical, and often furnished with a 
detached horn extended beneath the breast, con- 
taining the spiral proboscis, which in some species 
is of extraordinary length. Some hawk-moths, how- 
ever, have it shoit, and in the pupa of those species 
this horn is wanting. We may here observe, that 
there is an interesting connection between the 
length of the tongue, or spiral proboscis, and the 
rapidity of flight, which merits attention. Such 
species as have this organ of great length, hover 
over tubular flowers, extracting the honey from the 
deep nectary, which they are thus enabled to reach ; 
and here again we are reminded of the humming- 
bird with its Jong suctorial tongue. 

The caterpillars of some species are capable of 
elongating and contracting the three anterior seg- 
ments of the body in a very curious manner, as we 
observe in the proboscis of the elephant. These 
caterpillars undergo their transformation in a cocoon 
within a folded leaf on the ground; the majority, 
however, descend to a considerable distance into 
the earth, and form an oval cell, where they assume 
the pupa state, to issue forth a perfect insect. 

The death's-head hawk-moth, or bee tiger hawk- 
moth (Acheronta atropos), Sphinx atropos, Linn. 
This magnificent species appears to be distributed 
over our island, and Europe generally ; its singularly 
marked thorax and the shrill sound it emita have 
rendered it an object of terror with the superstitious, 
aud to the evil influence of these dreaded hawk- 
moths, which ae to make their appearance in 
great numbers in nlany during the prevalence of 
an epidemic raging at the time with violence, the 
excessive morta ty was popularly attributed. 

This hawk-moth is a notorious despoiler of bee- 
hives ; it not only robs the combs of the honey, but 
scatters the terrified bees in every direction. It is 
indeed very strange that, without sting or shield, and 
with no advantage except that of size and courage, 
this moth should be capable, singly and unassisted, 
of contending successfully with a horde of sting- 
armed insects, and driving them from their fortress. 

The death’s-head hawk-moth varies from four to 
five inches in the expanse of its wings. The upper 
pair are brown varied with black, The disc is 
marked with undulating lines of black and ferru- 
ginous patches, and powdered with white. Hind 
wings fulvous orange, with a narrow central and o 
broader indented bar running parallel with the 
hinder margin. Head and thorax brownish black, 
ie latter with a large pale skull-like mark on the 
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and three-quarters to three inches arid: 
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pink, shaded ey on the m and mare 
near the inner angle with a large lack ; oth 
a pale blue ocellus, the middie being of « slaty 


black. 

The privet hawk-moth (Sphinx ligustri), Thig 
elegant moth is by no means uncommon, varying i: 
the expansion of the wings from three inches and 
half to nearly five inches, The fore-wings are of att 
ashy colour tinged with roseate, and shaded and 
marbled with dusky brown, The hind-wings are of 
a pale rose-colour, darker at the base, with thres 
black bands; the sides of the thorax are ashy white, 
the back black. The caterpillar feeds on the privet, 
lilac, elder, ash, &c. The moth appears in June or 


J uly. 

The poplar ‘hawk-moth (Smerinthus populj 
Sphirtx populi, Linn. This species is very Hl 
occurring in England and the south of Scotland, 
Its expansion of wings is often more than four 
inches, The nppes wings are of a delicate lilac 

rey, with undulations of brown. The base of the 
under wings is broadly ferruginous, The body pale 
lilac grey. The males have the markings of the 
wings deeper than the females. The caterpillar ig 
pale green, sprinkled with minute white tubercles : 
the spiracles and membranous feet are reddish: 
oblique lateral lines pale yellow. The food of tne 
catérpilar consists of the Jeaves of the wiiow-popiar 
and aspen: the moth appears from the end of June 
to the middle of August, and sometimes as Jate as 
paprener 

he hornet-moth (Sphecia apiformis). This small 
but very beautiful moth 1s of a biownish black : the 
head and palpi are orange-coloued; the thorax 
has a large orange patch on each side in front, and 
two ochre patches on the disc behind. The 
abdomen is ringed with orange and black. ‘The , 
wings are narrowly edged with ochre-brown; but 
everywhere else transparent, like the wings of a wasp 
or hornet, 

The caterpillar is thick and whitish, and feeds upon 
the wood of the trunks of willow and aspen trees, to 
which it often occasions great damage. The pupa 
is elongated and of a dark chestnut colour ; this stage 
is assumed in April, and the perfect insect is pro- 
duced at the end of June. 

The humming-bird moth (Macroglossa stellata- 
rum). Of this interesting species three broods ap- 
pear every year, namely, in April, June, and Sep- 
tember, and specimens have been taken as late as 
Christmas; indeed it is probable that some occa- 
sionally live through the winter. ‘This moth,” 
says Mr. Curtis, ‘‘in the winged state frequents 
gardens, flying in the sunny weather between .the 
hours of ten and twelve in the morning, and those 
of two and four in the afternoon. Its food is the 
nectareous juice of tube-bearing flowers. This it ex- 
tracts with amazing address by the assistance of its 
exserted spiral tongue, inimitably poising itself al] 
the while on rapidly vibrating wings, whence its 
name of humming-bird. It 1s delightful indeed to 
an entomological eye to behold and contemplate the 
dexterity exhibited by this charming insect whilst it 
bails, all gaiety and grace, round the tall sprig of a 
larkspur, or other flower, probing to the very bot- 
tom every single tube, neglecting none, and trying 
no one twice.” Fortunately the species is by no 
menns of rare occurrence in nearly every part of the 
kingdom, so that opportunities of observing it aru 
not uncommon, 

The expansion of the wings of this moth is nearly 
two inches; they are of a dusky brown colour, with 
waved transverse bars of black. The hinder wings 
are er taal The body is varied with yel- 
low and black. 

The caterpillar is dark green, with a dusky tin 
down the back, and a white lateral longitusinal 
line. Lega yellow, 

The golden-taib hawk-moth (Trochilium cynipi« 
forme), Sphinx chrysorrhaga, Donov. This isa small 
species, and by no means common, It is of a blue- 
black colour; on the head is a white stripe, and the 
collar and palpt are yellow. The thorax has 2 
yellow stripe on each side, and the breast a yellow 
spot; the abdomen has a yellow mark at the base 
and three yellow bands, the lest of which is double 
inthe male. The wings, which are transparent, like 
those of a gel-Ay, have the veins and margins 
brown, glossed with blue and fulvous, and a thins. 
verse, lunate, central spot of orange margined with 
black on the outside. ae yellow. 


The caterpillar is whitish, with a brown head, and 
is found under the bark of the oak and birch. The 
insect ap in June. 


From the sphinxes, or hawk-moths, we pass to the 
true moths, remarkable for their full Biimage and 
blended tones of colouring, To exter into analyas 
of the several families into which these a ae 
divided tand the same cbeervation applies ‘ty 





is not our present purpose j We aim merely st callin 
attention to pome of the apecies likely to attract 
con e extent of variation of 
which obtains among them. at 

Fig, 8719 represents—1, the vapourer moth (Or- 
aver antique); 2, the pebble prominent (Noto- 

nta slozac) ; 8,the goat-moth (Coasus ligniperda) ; 
4, the clouded buff moth (Euthemonia Russula) ; 
5, the pink underwing (Callomorpha J acobea); 6, 
the double-o moth (Cyimatophors 0); 7, the orange 
underwing (Brepha Parthenias), The caterpillars 
and pups are referred to by the same fi gures as the 
perfect insects. 

The vapourer moth (Orgygia antiqua), perfect 
insect, caterpillar, pupa, and wingless female. This 
species is very diurnal in its habits, and ia far from 
uncommon in our island, and is, indeed, abundant 
in the neighbourhood of London, occurring even in 
the streets. Its flight is short, jerking, vacillating, 
and interrupted. It resta with its anterior wings 
extended, and its antenne elevated. The wings are 
ferruginous; the anterior are clouded with brown, 

with two undulated and almost obsolete streaks, a 
pale crescent-shaped spot on the disc, and a snow- 
white sublunate spot at the Jower angle ; the hinder 
wings are unspotted. The female is of a dark cine- 
reous tint, destitute of wings, and with the antennm 
serrated. This is often seen surrounded by crowds 
of suitors. 

- The pebble prominent (Notodonta ziczac), perfect 
insect, caterpillar, and pupa. The pebble promi- 
nent is by no means one of our common moths, nor 
is it very generally distributed. In the male the 
anterior wings are pale chestnut, brown at the base; 
with two abbreviated streaks on the anterior margin, 
between which is a large subquadrate whitish patch, 
followed epee by a larger ocejliform one, 
tinged with purplish, intersected by black dashes on 
the nervures, margined anteriorly by a deep brown 
Junule, and posteriorly by greyish clouds and a 
whitish streak ; hinder margin with a narrow black 
line: posterior wings ash-coloured, with a central 
lunular ene spot, and @ narrow marginal line. 
The female h 
form chestnut tinge, and the hinder wings mouse- 
coloured. 

The perfect insect first appears in May; but from 
this month to July there is a gradual accession of 
individuals, though not in great numbers. 

The goat-moth (Cossus ligniperda), perfect insect, 
caterpillar, and pupa. In many parts of our island 
this fine moth is by no means uncommon. It is 
found from June to the end of July, infesting oaks, 
willows, poplars, aspens, &c., upon the wood of 
which the caterpillar feeds, working its way through 
the solid substance of the tree, and consequently 
proving highly destiuctve, the more especially as 
it is three years before it assumes the pupa state. 

The perfect insect measures from two inches ten 
lines to upwards of three inches, or in the female to 
three inches six or nine lines, in expanse of wings. 
The anterior pair are clouded with greyish and 
brown, with numerous transverse irregular black 
streaks and reticulations. The posterior wings are 
dusky, with obscure reticulated streaks towards the 
hinder margin. This moth is not very active, at 
least during the day, and may be observed repusing 
amidst the foliage of the trees, which it habitually 
frequents. 

he caterpillar emits a most disgusting odour; it 
attains‘to a huge size, and is of a dull rufeacent 
colour, with large shining red patches on the back, 
and two triangular black spots behind the head, 
which latter is black. It lives three years before its 
change into a pupa, which is generally in the 
autumn. The caterpillar searches for a convenient 
place, and then shrouds itself in a case composed 
of pieces of wood, which it unites together by means 
of a strong ae thous substance, lining the whole 
with silk. The pupa is brown, and strongly denti- 
culated on the margin of each segment. 

The clouded buff moth (Euthemonia Russula, 
Stephens), perfect insect, caterpillar, and pupa. The 
clouded buff moth measures about an inch and a 
half in the expanse of its wings. It frequents 
heathr and commons. The male generally flies in 
the afternoon, and may be observed during the day 
resting on furze-bushes and rough shrubs; but the 
female is seldom to be seen, as-she generally con- 
ceals herself at the roots of plants or bushes, amidst 
dense vegetation. She is, moreover, far more slug- 

ish ia her habits than the male, numbers of the 
atter being often noticed active on the wing around 
her resting-place. 

In the male the chest and anterior wings are pale 
yellow, the anterior margin near the apex, the inner 
margin, and long basal hairs bright sanguineous ; 
 anspbtad wings and abdomen yellowish white, the 
ormet with a dusky lunate ‘spot on the disc, and a 
marginal fringe of the same colour, Ghaft of the 
rafescent. In the femaje the an- 





butterflies), or to define the multitudinous genera, tenne, head, thorax, and anteri 


as the anterior wings of a more uni- - 


flitting off on the least alarm. It | 
its distribution, being common in a few places only. 


chrysalis (Gastropacha quercifolia). 
moth seems to vary considerably with respect to 
the numbers in which it makes its eppeaenees being 
rare during some seasons, and abun 

in some districts, moreover, it is in greater plenty 
than in others. The name of Jappet moth is taken 
from a peculiarity in the caterpillar, which has each 
segment furnished with fleshy lateral appendages or 
lappets; and though the term is only applicable to 
the caterpillar, it has been transferred to 
insect, and universally adopted. The sexes of this 
moth vary considerably; the body and antenne are 
dusky, or of adeep ferruginous brown ; the wings are 
of the same tint, the anterior pair having three ob- 
lique waven attipes, 
hinder pair are unspo 
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or wings are reddish 


or fulvo-rufous, the margins of th 
vures and central tunulest e jatter, the ner- 


posterior wings are fulvous; with the base 
spot near the centre, and the margin dull het 


bright sanguineous, The 


The catespillar is of a dusky tint, with yellow 


spots along the sides, and dull orange hair closely 
set in fascicles. Various grasses, plantain, hound’s- 
tongue, &c., constitute its food. 


t changes in May 
to @ reddish brown pupa, shrouded in a web upon 


the ground. The perfect insect appears in June. 


The pink underwing (Callomorpha Jacobea), 
perfect insect, caterpillar, and pupa. This beautiful 
moth is extremely abundant in certain localities. 
It is partially diurnal in its habits, and in favourite 
spots great numbers are often seen together, flitting 
about or ene on the stems of the ragwort. The 
head, body, and limbs are black; the anterior wings 
ashy brown, with a longitudinal streak of scarlet 
parallel to the anterior margin, and two roundish 
spots of the same colour on the external margin. 
The hinder wings are bright sanguineous on both 
surfaces, with @ posterior narrow fringe of ashy 
brown. 

The caterpillar of this species is to a certain 
extent gregarious, 

The double-o moth (Cymatophora Oo), perfect 
insect, caterpillar, and pupa. This moth is local in 
its distribution, being rare in some places and tole- 
rably abundant in others, It is nocturnal in its 
habits. 

The head and thorax are of a pale ochre-yellow, 
sprinkled with dusky; the anterior wings are pale 
yellow, with a pale ferruginous mark near the base, 
and finely reticulated with the same colour, two 
lings something like O O appearing in the centre 
of the wings. Reticulations and a narrow line are 
conspicuous along the outer margin. The hinder 
wings whitish, with a tinge of buffy yellow, Ex- 
panse of wings about one inch and a quarter. 

The caterpillar feeds on the oak, and the perfect 
insect appears in May and June. 

The orange underwing (Brepha Parthenias), per- 
fect insect, caterpillar, and pupa. ‘‘ The brephee,” 
observes: Mr. Stephens, ‘‘are distinguished by the 
beauty of the under surface, and the liveliness of 
the colouring of the posterior wings, which are ge- 
nerally o1ange or flavescent with black or dusky 
fascia: and margins;” the palpi are concealed, and 
the head is densely pilose. i. 

This elegant species is diurnal in its habits, ap- 


pearing early in the spring, and flitting about in 


wooded places on rapid but vacillating pinions, 


yenerally over the tops of the bushes or patches of 
underwood, and occasionally descending and settling 


near little pools of water, but ever on the alert, and 
It is very local in 


The general colour is fuscous. The anterlor wings 


are sprinkled with cinereous, and marked with se- 
veral obscure whitish strige ; two decided spots are 
seated on the anterior margin, the first forming a 
transverse bar. The posterior wings are dull orange, 
with the base and inner margin broadly black, with 
an interrupted transverse bar of the same colour, 
and also a posterior marginal fringe. 
observe, however, that in the arrangement of the 
markings there is considerable variation, The ca- 
terpillar is yellowish green, with a bluisn black 
lateral line, and some black apolee It feeds upon 
the leaves of the poplar and oak. 


We may 


Fig. 3720 represents the caterpillar of the goat- 


moth in a willow-tree. Fig. 3721, the winter nest of 
the same caterpillar, in which it hybernates. Fig. 
3722, pupa in ita cell. Fig. 3723, a, the pupa of 
Cossus, compared with , the pupa of the clear-wing 
hawk-moth (Aigeria asiliformis). Fig. 3724 repre- 
sents—], the lappet moth (Gastropacha quereifolia) ; 
2, the emperor moth (Saturnia Pavonia); 3, the 
oak egger moth (Lasiocampa Quercus); 4, the 
small egger moth (Eriogaster Lanestris); 5, the 
great liger moth (Arctia Caja); 6, the cream-spot 
tiger moth (Arctia Villica); 7, the ground lackey 
moth (Clisiocampa castrensis) ; 8, the glory of Kent 
(Endromis versicolora). 


The lappet moth, perfect insect, caterpillar, and 
The lappet 


ant in others; 


e perfect 


and a central black spot; the 
tted. The female exceeds the 


male in size, and is of a lighter hue generally, with 
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the stripes dark ; 

e stri arker,. Occasionally the stripes are 
almost obsolete ; sometimes remarkably broad and 
deep ; and occasionally the posterior wings have a 
few dusky markings. “When at reat, the wings are 
deflected, and the moth resembles a withered oak- 
leaf in form and colouring. + 

he emperor moth, perfect insect, caterpillar, and 
. apa (Saturma Pavonia). Heaths an marshy 
places are the haunts of this beautiful moth, of 
which the males may be often seen during the warm 
afternoons of summer, playfully flitting about in 
quest of their Jess active mates. This species is by 
no means uncommon, and 1s rather widely spread. 

The emperor moth is of considerable size, mea- 
suring two inches ix or ten lines in the expanse of 
the wings, the female oflen exceeding three inches. 

In the male the body is fulvous; the anterior 
wings are giiseous, powdered with whitish and with 
three purplish stripes edged with black.’ Between 
the two anterior stripes is an ocellated spot, of large 
size, with a black pupil, a white ring, encircled with 
black, and & bluish Junule towards the base of the 
wing. The ve of the wing is purplish, with a 
few black, white, and rufous spots. The hinder 
wings are tawny, with a ferruginous tinge, and an 

ocellated spot i! closely resembling that on the 
anterior wings. ‘lhe female is of a paler colour 
gencrally; but both sexes vary in markings, and 
sometimes in the female the wings are beautifully 
suffused with purplish. 

The caterpillar is gregarious, and feeds on the 
heath, blackthorn, alder, oak, willow, birch, &c., 
and also on the leaves of the strawberry. 

The oak egger moth, caterpillar and perfect insect 
(Lasiocampa Quereds). In the New Forest, Hamp- 
shire, in various parts of Devonshire, and certain 
isolated localities, this moth is not uncommon, while 
in other localities it is rare. In the extent of ite 
@ings it nearly equals the emperor moth; and, as 
in that species, the male often flits about during the 
sultry afternoons of summer. 

The general colour of the male is deep chestnu 
brown; the wings have a broad yellow and mar: 
gined abruptly on the inner edge, and gradually 
shaded off towards the hinder margin of the wing, 
which has a broad brown fringe: the anterior wings 
have a central spot of white, usually of a triangular 
form, and a conspicuous yellow patch at the base. 
The female exceeds the male in size, but the general 
tints are paler: both sexes are subject to variatio 
of colour. 

The small egger moth, caterpillar, and perfect in- 
sect (Eriogaster Lanestris). This species is common 
in different localities, abounding some years and 
rare in others. Occasionally nests of its caterpillars 
may be seen in the hedges, for the caterpillars, or 
larvee, are gregarious, and make a common tent, in 
which they crowd together; this they enlarge from 
time to time, leaving if during the night, when they 
search for food, and feturning to it in the morning 
at daybreak. Before ‘assuming the pupa stage they 
quit this s..ken tent, and seek the surface of the 
ground, where they enclose themselves in an oval 
rigid cocoon, whence the perfect insect emerges in 
the months of February and March. 

In the moth the thorax is griseous; the abdomen 
fuscous, with a paler apex; the anterior wings are 

_ subferruginous, with a large white spot at the base, 

and, in the male, a dark cloud in the centre, and an 
incurved white line beyond a central white spot ; 
the hinder margin ashv grey. The hinder wings 
are grey, with an obsolete central line of white. 
Extent of wings one inch two or four lines. The 
colour of both sexes is subject to variation. 

The great tiger moth; caterpillar, pupa, and per- 
fect insect (Arctia Caja). The tiger moths (Arctia) 
are remarkable for the brilliant and showy contrasts 
of their colouring, which render them very attrac- 
tive. The body is stout and robust; the larva are 
svlitary, thickly clothed with long pencils of hairs, 
each pencil arising from a tubercle ; when touched 
they roll themselves into a ring. The pupe is ine 
closed in a Joose extended web. 

The great tiger moth is a very beautiful species, 
and is everywhere in tolerable abundance. It is 
subject to considerable variety in the arrangement 
of its markings and its tints. In general the thorax 
18 brown, with a narrow white ring anteriorly ; the 
body reddish white, or red, iasclated with black. 
The anterior wings are ornamented with white or 
cream-colour, and black or brownish black in dis- 
tinct abrupt patches; the hinder wings are red, 
with glossy bluish black marks. The caterpillar is 
black, hirsute, with three bluish tubercles on each 
segment laterally. It feeds on various plants, as 
lettuces, chickweed, &c. The moth appears in 
spring. 

The cream-spot tiger moth, caterpillar, and per- 
fect insect (Arctia Villica), This elegant moth is 
rare in some districts but common in others. Like 
the preceding species it is subject to considerable 
variation of colouring. Generally, however, the an- 
terior wings are black, relieved by several abrupt 
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#723.—Pupa of Cossus and of Egeris. 





3721.—Winter Nest of Caterpillar of Goat- Moth. 








$797 —Gamma-Moth, 





: - 


yD 


3780.—Caterpillar of Stauropus Fags 


aa | | | 

' \ at ue Ny, 
Ay Ma carers 
a gia 


ey, 
tikes cat 
| 





oe eS er oo —* tpt —Crimeon-underwing Moth and Caterpi tar” 
» 876 -—eGanap ot Moths, Cetetplilary and Pups. : be ene heey : 


398 


ey es Roel aes terse ie ® 1 





. a My, 1 
ee Cid Oh Ce Ct Pee eB Gaia OP Ean ee 2 weg ee Rea aera Nema ; eC re iy 


804 





white spots of different sizes; the hinder wi 
ellowish, more or less spotted with black ; thorax 
lack; abdomen rufous. with « and tera) 


dorsal 
series of black spots. The caterpilier ts dusky, with 
blackwh hairs and fulvous tubercles; the head and 
lege are red. It feed#on verious plants. but prefers 
chickweed. The perfect insect appears in June or 
July. The males are frequently seen abroad on the 
wing in the afternoon during warm weather; but 
the female is indolent in its habits. 

The ground Jackey moth, caterpillar, pupa, and 
perfect insect (Clisiocampa castrensis). In the 
wenus Clisiocampa the wings are very acute at the 
apex, reversed when at rest, short in the male, 
elongate in the female. The larvw are greganous, 
wandering about tbat in troups, and fre- 
quently changing their silken tent. Before as- 
suming their pupa state, they separate, and retire 
each to some retreat. The pupa is inclosed in a 
double web of powdery silk. ‘This species of moth 
seems ty be limited to certain districts in our island, 
ne the coaste of Essex, Kent, and Devonshire, and 
the Isle of Sheppey, being littoral in its habits, and 
never found in the midland counties. It varies con- 
siderably in its ices The thorax is yellowish, 
the abdomen tawny ; the anterior wings of a etraw- 
eolour, with two tawny or chestnut stripes, some- 
times united, sometimes forming two distinct bars 
across the wing. The posterior wings are fawn- 
coloured, with an obscure streak across. The female 
ia larger, and of a darker colour. The caterpillar is 
hairy, and bluish, with irregular red and black 
streaks above, and red lateral lines. It feeds on 
various plants, as sea-wormwood (Artemisia mari- 
tima), birch, plantain, carrot, &c. It undergoes its 

upa change in July, and the perfect insect appears 
in August. 

The glory of Kent, caterpillar, pupa, and perfect 
insect (Endromis versicolora), is beautiful little 
moth is very lova] in its range in our island, and by 
no means common in any district. 

In the male, the thorax is white and fulvous, the 
body fulvous, with a black patch on the second seg- 
ment. The anterior wings are giey, with two dusky 
stripes across, with a black lunule between them. 
At the apex of the wings are three triangular, semi- 
transparent, white spots, and each nervure has a 
dilated whitish streak. The posterior wings are 
orange-tawny, with an undulated dusky stripe and 
central lunule; there is also a dusky patch on the 
anterior margin bordered with white. The female 
ja Jarger than the male, and of a paler colouring. 
Expansion of wings two inches and four or 81x lines ; 
it often exceeds three inches. 

Fig. 3725 represents a group of moths of the 
Geometric family (Geometridm), so called, as we 
have before shown, from the movements and atti- 
tudes of the caterpillars :—1, the Swallow-tail moth 
(Ourapteryx sambucaria); 2, the Lunar thorn moth 
(Geometra lunaria) ; 3, the common V-moth (Gram- 
matophora vanaria): 4, the large Emerald moth 
(Hipparchus papilionarius); 5, the Lilac beaut 
(Pericallia syringaria); 6, the Blood-veined mot 
(Bradyeptes amataria); 7, the Mottled Umber moth 
(Hibernia defoliaria). 

The Swallow-tail moth (Ourapteryx sambucaria), 
perfect insect, caterpillar, and pupa. 

The genus Ourapteryx contains only one European 
and about six exotic species, distinguished at once 
by the form of the posterior wings, which terminate 
each in an elongated tail-lke process, as in several 
diurnal butterflies, 

The swallow-tail moth is spread over the whole 
of Europe, and is not uncommon in the woods and 
larger gardens of our ivland; it is frequent about 
Paris. The flight of this moth is very rapid, but it 
as seldom seen abroad by day, the hours of dusk 
and those preceding twilight being its times of ac- 
tivity. The caterpillar is of a cihnamon brown, 
furrowed longitudinally, and presenting three tu- 
bercles, two placed laterally on the sixth ring, and 
one above on the ninth. It lives principally on fruit- 
trees, but it is said to feed also on the leaves of the 
elder, whence the name Sambucaria ; there is reason, 
however, for doubting the truth of this statement. 


The pupa suspends itself from the branch by means: 


of several delicate filaments of silk, to which a frail 
gocoon is attached, consisting of silk interwoven with 
bits of dry and withered leaves. The moth comes 
forth at the end of June or the beginning of July. 
The wings are of a pale yellow above, powdered with 
grey, and marked with three tranaverse 
atreake of dusky yellow. The two first streaks are 
n ht, and in the interval between them is 
crescentic mark ; the third streak is 
somewhat ous. At the base of the posterior 
angle of the hinder wings are two black spots, of 
which the outermpet is ocellated with @ rufous pupil. 
The fringe of the taper wings is rufous. Expansion 
of wings from twa inches to three and a half. 
The lunar thorn moth (Geometra lunaria), perfect 


insect, caterpillar, and 
"This species not only greatly in size, but in 





F: 


eolowring, the general tint being sometimes of 4 pale 
ochre yellow, niore or less varied and sprinkled with 

us. sometimes of a livelv orange. and sometines 
of a beautiful rose red. Generally each wing is 
marked in the centre with a little white transparent 
crescent; and sometimes the crescent exists only 
on the upper wings, sometimes on the under wings. 
This circumstance, joined with other differences, 
has induced many to consider the varieties of this 
moth as distinct species, but it is proved, by rearing 
the caterpillars till the perfect moth appears, that, 
vary as the Jatter may, they are all referable to the 
same species. 

The caterpillar varies greatly in its colour, and 
often assumes that of the young shoots of the tree 
or bush on which it lives, ; 

In England the lunar thorn moth is by no means 
a common species. 

The common V-moth (Grammatophora vanaria), 
perfect insect, caterpillar, and pupa. 

Thia moth is very common in gardens around 
London, and in moat other parts of England, where 
the caterpillar commits extensive ravages on goose- 
barry bauhies stripping them of their leaves, on which 
it feeds. During some years it swarms in hosts, 
which prove very destructive. The colour of the 
moth is subject to variety ; in general the wings are 
of an ashy grey, powdered with a darker tint, and 
mottled with four black spots on the anterior edge, 
whence a faint slender line extends from the second 
to a mark hike the Jetter V. On the outer edge the 
wings have a dusky wash. In some varieties the 
wings are white, marbled with cinereous ; in others 
they are of a sooty black. The caterpillar is green- 
ish, spotted with black, and with a dorsal line of 
yellow, and lateral lines of the same colour. The 
pupa is brown. 

‘he large Emerald moth (Hipparchus Papiliona- 
rius), perfect insect, caterpillar, and pupa. 

This species is remarkable among the geometric 
moths from its great size, its beautilul green colour, 
and the elegant contour of its wings, which resemble 
those of a diurnal butterfly. Like the butterfly, it 
raises up its wings during repose, and it 1s from this 
circumstance that Linnseus gave it the title of 
Papilionana. It is not a common insect in our 
island. ° 

The emerald moth has the wings of a fine grass 
green, the anterior pair having two or three inter- 
rupted transverse marks of grey, the postenor wings 
nenera' two such stripes. The antenne are red- 

ish white. The caterpillar is sluggish in its move- 
ments, and feeds on the leaves of various trees, as 
the lime, birch, alder, hazel, &c. ; it is of a green 
colour, with a yellowish lateral line and red tu- 
bercles on the back. The pupa 1s elongated, and of 
a reddish brown colour. The perfect insect appears 
about the middle of pik 

The Lilac Beauty (Pericallia syringaria), perfect 
insect, caterpillar, and pupa. 

The lilac ao is by no means @ common spe- 
cies in our island, but has been captured in various 

laces : it is far more abundant in France, and may 

e found in the gardens about Paris. The anterior 
wings are varied with yellowish and grey, and tinted 
with purple or purplish rose-colour ; on the anterior 
edge are some pup white dashes, and a little 
before the middle is an angular violaceous stripe, 
with two others behind common to both the wings ; 
of these the first stripe is brown, the second brown 
and violet, with some black spots on the posterior 
wings, towards the inner margin. Towards the 
apex of the anterior wings is a violaceous Junular 
spot. The posterior winys are of a greyer tif. The 
female exceeds the male in size, and is of a paler 
colour. 

The sera See of this elegant species is remark- 
able from the oddity of its form and its attitude 
during repose. Instead of keeping its body straight 
and stiff, as is the case generally with those of the 
geometric group of moths, it folds itself into a 
curved Jine, with the head a little raised up. Its 
colour is generally brownish red, with a black dorsal 
band extending over the four first rings. Its form 
is thick, and a long slender horn is carried on the 
seventh ring. Besides this horn, there are two little 
conical tubercles on each of the fifth and sixth 
rings, and on the sixth and seventh two little white 
excrescences. 

It feeds on the lilac, the jasmine, and privet: and 
hence the moth frequents gardens, and parks, and 
pleasure-grounds, rather than woods or fields. 

The pupa is not less remarkable than the cater- 
pillar: it 1s of a short figure, and is almost rounded 
anteriorly, broad in the middle, and terminates ab- 
ruptly ina point. It is of a dull yellow tint, with 
the upper a chestnut. It is always found fixed 
perpendicularly, the head upwards, to a young twig, 
and is retained in its position by a number of ‘ 
which are united together at “dy a 

The Blood-veined moth ( eptes amataria), 
perfect insect, caterpillar, and pupa. 

The genus, founded by Mr, Stevens for this ae- 
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vies, is characterised by the, very acute aptesior! 

angle of the wings, and the angulited hides sane 

f rior wings, with the ¢celiqas 
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terior wings ta the inner C 

or, Theb ood-veined mroth is atl i 
distribution in our island, being extremely abundent 
and rare in others. It is common in 
Ite flight is sluggish. The wings are of a 
pale yellowieh grey, finely powdered with brown, 
with a very oblique purple red or sanguineous streak 
come both wings trom the apex ot the antenor to 
the middle of the inner edge of the second pair. 
At the base of the anterior wings is a pale brown 
transverse stripe, and a dusky stripe at the posterior 
margin of both wings winds Hexuous from the apex 
of the fore wings. The edges are fringed with red, 
and in fine specimens the hinder margin of all the 
wings is beautifully suffused with a rich sanguineous 





purple. 

the caterpillar is very singular; it is cylindrical 
but little elongated, with the fourth, the &fth, and 
the sixth rings much thicker than the others; the 
head is small, and buried under the first ring The 
ground colour is umber, with several yellow streak, 
one of which is dorsal and jong tudinal, interrupted 
by black, and crossed by other lines forming lozenge- 
shaped marks on the intermediate rings, and bor- 
dered with black. It lives on various trees and 
shrubs, as the hazel, whitethorn, &c, 

The chrysalis is also very curious; it isof a slen- 
der form, with a notch at the head. It is generally 
found enveloped in a slight network or thin tissue 
between leaves. The perfect insect appears in 


uly. 

The Mottled Umber moth (Hibernia defoliaria), 
perfect insect, winged male and wingless female, 
caterpillar, and pupa. 

In the genus Hibernia the anterior wings are Jong 
and thin in the male; in the female the wings are 
either wanting or very rudimentary. The species 
are al] autumnal, beginning to appear as perfect 
insects at the fall of the leaf, 

The mottled umber moth is common all over 
Europe. In our island it abounds around the me- 
tropolis, frequenting gardens, orchards, woods, and 
copses, It is subject to considerable variety. The 
female is wingless, yellow, and dotted with black. 
The caterpillars swarm dung some years, and 
become extremely destructive in orchards, strip- 

ing the fruit-trees of their leaves; this is particu 
arly the case in France, where they have occagon- 
ae committed great havoc. 

he females of this moth—being unable to fly 
from the absence of wings—remain fixed on the 
twigs o1 branches of the tree, the pupa having there 
undergone its change; and they deposit their eggs 
on the leaves in countless numbers, whence in the 
spring issue destructive hordes, of the effects of 
which the leaves of pear-trees often present mourn- 
ful evidence. 

Fig. 3726 represents—1, the dark crimson under- 
wing (Catocala sponsa); 2, the silver Y-mouth 
(Plusia gamma); 3, the ie silver-line moth (Hy- 
lophyla prasinana); 4, the green brindJed crescent 
moth (Miselia oxyacanthe); 6, the sallow moth 
(Xanthia cerago); 6, the gsi sulphur moth 
(Erastria sulphurea); 7, the large holly moth (Sar- 
rothripus ilicanus),. 

The dark crimson underwing (Catocala sponsa) 
Perfect insect, caterpillar, and pupa. 

The moths placed by entomologists under the ge- 
nus Catocala are among the largest and the most 
beautiful of European Lepidoptera. They are active 
and vigorous, and fly during the day if even slightly 
disturbed ; as evening approaches they are all ani- 
mation, darting along with great rapidity. During 
repose the wings are slightly defixeed, and a little 
expanded, forming a broad triangle; their edges 
are deeply crenate, and the posterior pair are mostly 
of a brilliant crimson, with black fascia and mar- 


gins. 
In our island the dark crimson underwing is rather 
Jocal in its distribution. In France it is occasion- 
ally very abundant in the oak woods, and is com- 
mon in Hungary. The female exceeds the male in 
size, buf both sexes are subject to variations beth of 
Magnitude and colouring, whence some naturaliats 
have increased the number of nominal species. 
Generally the head and thorax are deep Ruscus, 
freckled with black; the anterior wings are of a 
ae ellowish ash-colour, clouded with fecous and 
w k transverse undulated st) eaks, two of which 
in the middle of the wings are considerably 
lated ; and between them is a yellowish white patch 
representing marks somewhat resembling the 


J.G. Between these and the inser oer is yale 
thombic or somewhat roundéd spot, veooees or 
or 
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The vilver Y-moth (Plusiz 


gamena). _ Perfect in- 
aévt, caterpriiar, and pupa. ‘Phe Piusie are bril- 
fant moths, eminently distinguished for the splen- 
dour and richness of their colouring ; all the species 
have the wings more or less adorned with metallic 
pencillings, dota, or bands, upon & rich purplish or 
rafo-fulvescent ground. The thorax has a full 
orest, and the upper surface of the body is gene- 
rally furnished with tufts of hair, lke scales. In 
their habits these moths are diurnal; and they glit- 
ter in the sun as they extract the nectar from their 
favourite flowers, exposing their gorgeous liveries 
to view, and flitting about with great address and 
elegance. It is indeed a general rule, that animals 
attired in a brilliant dress affect the full blaze 
uf day, while those of sombre hues or of dusky 
markings come forth with the shades of evening, 
with the gloom of which their colours harmonize. 
The caterpillars in walking bend their backs, and 
are hence termed half-loopers ; they spin a delicate 
silken web, and change to a shining pupa, armed 
with # sharp spine at the apex. The present spe- 
cles 16 Common in most parts of England, and is 
apread not only over Europe, but extends its range 
through great part of Asia, and a closely allied 
species exists in North America. It is active on 
the wing during the early part of the day, and also 
in the atternoon, both before and after dusk. The 
general colour of the body is deep ashy grey. The 
ante:lor wings are varied with griseous and roseate 
fuscous, often with a silvery tinge. On the disk, 
which 1s almost black, isa little silvery mark, havin 
the form of the Greek letters y or a, or the Enghis 
letter Y. The hinder wings are of a dusky grey, 
with a blackish marginal band, The caterpillar 1s 
green, with a brown head, a lateral yellow streak, 
und six white dorsal lines, It feeds on a great 
variety of herbage. 

The green silver-line moth (Hylophila prasinana). 
Pertect insect, caterpillar, and pupa. 

This species belongs to the Tortricide: of Ste- 
phens, a family of smal] moths remarkable for the 
great vanation to which the species are subject. 
During repose they rest with shghtly deflexed 
wings, and from the breadth and shortness of the 
wings assume a bell-hke form. ‘The larve gene- 
rally reside within the covert of a leaf, which they 
have rolled up so as to form an envelope. Some, 
however, live in the pulp of fruits: they are very 
active, and run with great rapidity either backwards 
or forwards. 

The green silver-line moth is not uncommon in 
the woods around London and in other parts of 
England, and extends over the whole of temperate 
Europe. The anterior wings are green, with three 
oblique streaks of white; thorax green, with four 
white stipes. In the male the antenor margin of 
the apex and hinder margin are fulvous. Postenor 
wings yellowish white, 

Both sexes vary considerably in the intensity of 
colour. 

The caterpillar is pale yellowish green, with a 
yellow lateial line, and minute dark specks; two 
red lines at the tail. It feeds on the oak, ash, alder, 
beech, &c, The pupa 1s reddish brown, sprinkled 
with an ashy powder: it 18 enclosed in a firm silken 
Gvcoon. The perfect insect appears in June. 

The green brindled crescent moth (Miselia oxya- 
canthe). 

This apecies is one of the most beautiful of its 

enus; it is, however, far from being uncommon ; 

t ftom the lateness of its flight is seldom seen on 
the wing: on the continent it 1s widely spread. 

The anterior wings are of a beautiful yellowish 
brown, prettily varied with pale reddish and green ; 
the'latter colour predominating on the inner mar- 
gin. Two blotches, of large size and irregular form, 
ate of a pale colour: under the orbicular blotch wa 
third blotch of an oval form; a dusky line crosses 
the base of the wing, followed by an undulated 
stripe. The under wings are of a greyish yellow, 
tinged with rufous at their extremity, and tringed 
with yellow. The colouring is subject to variety. 

e caterpillar is fuscous varied with black and 
white. It feeds on various plants, especially the 
black and white thorns: it moves slowly, and hav- 
sig theca its fill, it quietly seeks the angie of a twig 
or branch for repose ; and its colour blending with 
that of the bark of the tree, it is not readily detected. 
Generally four or five individuals are associated to- 

. About the month of July it envelopes 

Mf in @ cocoon, sometimes among the leaves, 
es aa the ground. The moth appears at 
etd of eptember or the beginning of Novem- 
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France, It issubject to great variety. The anterior 
winga are always of a livély yellow, with marbiin 
of a cinnamon colour, sometimes very decided, 
sometimes almost obliterated. The hinder wings 
are entirely of a dull white ; end both these and the 
upper are of this hue underneath, with a wash of 
yeilow on the edges. 

The caterpillar is of a greyish brown, with a 
white longitudinal streak on each side of the body. 
and a black mark varied with white on the first 
ring. It lives principally on the birch, or on the 
willow, on the catkins of which it feeds till the leaves 
become developed. It assumes a pupa state pro- 
tected by a covoon of agglutinatedearth. The per- 
fect insect appears in August or September. 

The spotted sulphur moth (Erastria sulphurea). 
Perfect insect, caterpillar, and pupa, Erastria sul- 
phuralis, Stephens. 

The species forming the genus Erastria are 
amongst the smallest of the Noctuids, and are, in 
our island at least, as rare as they are beautiful. 
They are diurnal in their habits. 

The present species, though common in the south 
of France, is one of our rarest British moths, It 
has been occasionally captured, Mr. Stephens as- 
sures us, in Battersea fields, flitting amidst the flowers 
during daytime. It has also occurred near Margate 
and in other parts of Kent. 

This moth is very elegant. The head and thorax 
are sulphur yellow, with dusky black spots. The 
anterior wings are sulphur yellow, with three black 
spots on the anterior margin, and two on the disk. 
At their base two broad black bands run parallel 
with the inner margin, and, extending about two- 
thirds the length of the wing, are united by an un- 
dulating black line, often glossed with a silvery 
hue. Parallel to the Jatter 1s another waved line, 
sometimes interrupted; the hinder margin is irre- 
gularly black. The posterior wings are dusky black, 
with a whitish fnnge. 

The caterpillar is grass-green, with a black ‘dorsal 
line and a yellowish lateral) streak : it feeds on the 
common field convolvulus, liseron des champs (con- 
volvulus arvensis), and, according to Vieweg, on the 
ordinary willow. The perfect insect appearsin July 
and August. 

The large holly moth (Sarrothripus ilicanus). 
This genus belongs to the Tortricids of Stephens, 
and is one of the most conspicuous in that family, 
not only for the comparative magnitude of the spe- 
cies, but from their habits. They are apparently 
autumnal, making their appearance at the close of 
summer, and sometimes contiuwug during the 
whole of the winter. 

Mr. Stephens enumerates and describes seven 
species, but it is doubtful whether all are distinct ; 
indeed, the probability is that many, if not all, are 
only varieties referable to S. ilicana. Such 18 the 
opinion of M. Godart, who regards the whole of 
the presumed species as identical, and refers them 
all to his Sarrotripa de Revay, or Sarrothiipa Reva- 
yana. 

The anterior wings are of a greyish white, more 
or Jess mai bled with brown, and with a bioad trans- 
verse biown belt; sometimes there are spots on 
each side of this belt—sometimes zigzag Jines; the 
hinder wings are pale greyish brown, varying in in- 
tensity. 

The caterpillar is of pale green, with thinly set, 
long, white hairs. Jt isfound at the end of June on 
the willow (Salix caprea). At the beginning of 
July it constructs a cocoon, of a brilliant snow- 
white=éissue, in the form of a boat truncated at one 
of its extremities ; the moth appears in about thiee 
weeks. It is more common in the north than in the 
south of France. In our island it is not uncommon 
in some districts. Many of the pupm, as it would 
seem, pass through the winter in that condition, 
and undergo their change early in the spring, per- 
fect insects having been taken in March. The 
same observation will apply equally to other spe- 
cies of moths which ordinarily appear Jate in the 
summer or in the autumn. 

Fig. 3727 represents the Plusia gamma: a, the 
egg, magnified; 5, the egg on a leaf, natural size ; 
c, the caterpillar; d, the pupa; e, the moth. Fig. 
3728 represents the eggs of the Puss moth (Cerura 
vinula), Fig. 3729, the transformations of the 
puss moth—a, the egg; bbb, young larve; ec, the 
full-grown larva, remarkable for its grotesque atti- 
tudes; d, the pupa; ¢, the moth. Fig. 3730 repre- 
sents the strange and grotesque caterpillar of Stau- 
ropus Fagi; it is rarely to be met with. Fig, 3731, 
the crimson underwing and caterpillar. Fig. $732, 
the caterpillars of the Clifton nonpareil (Catocaia 
fraxini) on the poplar. Fig. 8788, the same cater- 
pillara, more advanced. 

Fig. 8754 represente—1, the Ghost moth (Hepia- 
lus humuli) ; 2, the Gold swift (Hepiolus hectus ) ; 
3, the Honey moth ae Cereana); 4, the 
amall Ermine moth (Yponomenta evonymella) ; 
5, the dark six-cleft-plume moth (Alucita hexadac- 
tyla,; 6, Linneus’ moth (Ccophora Linneelle) ; 
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7, the Silver-spotted moth (Argyrolepia Latho- 


mana). 
The Ghost moth (Hepialus humuli), female adult 
caterpillar, and chrysalis. 

This moth is common both in England and on the 
Continent, making its appeafance in June or July. 
It takes its name of Ghost moth from the manner 


‘in which the male becomes in the dusk of twilight 


alternately visible and invisible; for the upper 
surface 1s silvery white, the under surface dusky 
brown, and as it flies it is continually exposing, 
during its vacillating movements, first the upper 
surface and then the under, thus showing itself tor 
an instant and then becoming suddenly Jost. It 
frequents ed ol nai and the planta often greatly 
suffer from the ravages of the caterpillar, which is 
an underground feeder, devouring the roots of the 
hop and thus destroying the plant. Towards the 
end of April or the beginning of May it fabricates 
for itself a long cylindrical cocoon, of silk inter- 
mingled with earth, of which the posterior extre- 
mity 18 closed by a tew lax threads. The chrysalis 
is reddish brown, with black stigmata. When the 
moth is ready to emerge, the chrysalis pierces by 
means of the spines on its head the anterior or firm 
end of the cocoon, and by the aid of little denti- 
culations with which the rings of the abdomen are 
provided, it pushes itself forwards till the sheath 
of the wings is above the surface of the ground; 
ee this the insect works to Jiberate itself en- 
tirely. 

The female has the upper surface of the wings 
of an ochre-yellow, with two oblique bands of 
yellowish red; the under wings are dusky, with the 
extremity reddish. In both sexes the body is yellow, 
the limbs brick-red. 

The caterpillar is of a yellowish white, with the 
head, the upper part of the first segment, and mark 
on the second and the anterior limbs, of a glossy 
brown. The jaws and stigmata are black, and on 
the ten Jast rings are some little elevations of a 
yellow colour, trom each of which springs a small 
blackish hair. 

The Gold Swift (Hepiolus Hectus). This species, 
which is common in our country, frequents the sides, 
of woods and shady Janes, appearing in the month 
of July. The male is remarkable for its strange 
mode of flight; it elevates itself to about the heigut 
of a foot or two above the ground, and sweeps with 
out advancing, from side to side, hke a pendulum, 

ontinuing this vibratory movement for @ con- 
fiderable time. Should the entomologist approach 
and aim at its capture, it instantaneously falls to 
the ground and there rests motionless, with the 
limbs folded against the body. It is very probable 
that the females also occasionally practise this sin- 
gular mode of flight. De Geer has given to this 
moth the name of ‘ Phaléne pattes-en-masse,’ be- 
cause its hind limbs, in the place of the leg and 
{arsus, are furnished with a glossy club-like mass, in 
the form of a flattened pear, articulated at the sma!l 
end to the extremity of the thigh. 

The male has the upper surface of the first 
wings of a light reddish brown ; with two oblique 
bands and a terminal row of small spots of @ glossy 

ellowish white; the second wings are of a dusky 
rown. 

The female has the first wings of a ferrugi- 
nous brown, with grey markings, and the Jimbs as 
usual; the clubbed termination being peculiar to 
the male. 

The caterpillar is an underground feeder, and is 
found at the roots of the heath. 

The Honey Moth (Galleria cereana), This moth 
is on the whole a rare species, or, at least, is locally 
distributed. Mr. Stephens, however, states that a 
considerable number of specimens have been cap- 
tured at Birch Wood, near Bexley, others near 
Epping, and also in various parts of Suffolk and 
Devonehire, at the end of June or the beginning of 


July. 

The caterpillar feeds on honey, wax, and bee- 
bread, and in some places 1s known to make great 
havoc in the hives; it destroys the comb as it eats 
its way, investing the fragments with a web which 
it apins as it goes on; and as hundreds are at work 
together, the destruction of the whole of the combs 
is soon accomplished. M. Godart says that on 
emerging from the egg it fabricates for itself with 
the substance of the wax a cylindrical tube fixed to 
the sides of the comb, or on the cells, in which it 

asses its existence secure from the attack of the 
book upon whose works it riots. This tube is pro- 

ortioned to the size of the caterpillar, and at first 
is not thicker than a thread; but in proportion to 
the growth of the caterpillar it is lengthened and 
enlarged so as to give freedom of movement to its 
tenant; these tubes are sometithes a foot Jong, but 
mostly about five or six inches. Their interior is 
lined with fine silk, closely woven, and their ex- 
terior is covered with grains of wax and excremen- 
titions matter all compacted together. In some 
hives three hundred of these sort pests 
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have been found, and the whole of the combs 
reduced to fragments, intermingled with dirt and 
webs. In various part of Suffolk the ravages of 
" ‘miller,’ as the caterpillar is called, are well 
nown. . 
When full grown, the caterpillar constructs in its 
tube or gallery a cocoon of strong and closely-woven 
ailk, having the appearance of leather, and there 
changes into a reddish brown chrysalis. 
In America an alhed species displays the same 
habits, and 1s one of the peste of the bee-keeper. 
The perfect invect appears first in Apu, and a 
second flight takes place in July. It 1s common on 
the Continent. This moth makes but little use of 
its wings, and rests during the day on the walls of 
buildings, or upon the covering of the bee-hives, 
which-the female enters in order to deposit her 


Re. , , 
“Rene male and female differ considerably in 
colouring, the wings in the latter being darker than 
on the former. The anterior wings are griseous, 
palich at the base, and darkest on the huedler mar- 
in. Near the inner margin are some purple 
rown streaks; the posterior mee are bright 
ree grey, with the nervures and hinder margin 

sky. 


u 

The caterpillar is flesh-coloured, with a chestnut 
brown head, and a palish line on the back. 

The small Ermine Moth (Yponomeuta evony- 
mella). In passing along the Janes or through the 
flelds, we may often see the hedges for yards com- | 
pletely atripped of foliage by the ravages of the 
caterpillar of this species, which lives in troops of 
hundreds, all crowded together under @ common 
tent, the tissue of which resembles crape ; the troop 
having devoured the leaves at ove station, move 
ae todnother, and spina fresh tent; having stripped 
the fohave, they again move forwiaet and repeat 
their mevements at due intervals. Hence, though 
the hedwes to a great extent are rendered leaffess, 
they are crowded with filmy webs. 

the perfect insect appears in July and August. 
The anterior wings are snow-white, with about four 
longitudinal rows ef minute black dots; the pos- 
terior wings are brownish, 

The caterpillar is ochre-yellow, with ten black 
dots on each side, and a brown head. 

The dark Six-cleft-Plume moth (Alucifa hexa- 
dactyla). This species is very common in evden 
the caterpillar living upon various species of honey- 
suckle. The wings on the moths of the present 

nus are remarkable for their beautiful structure, 

ing composed each of six nearly equal plumes, 
consisting of a shalt fringed with fine calia-lhke 
feathers. 

This elegant moth deposits a single egg, or at 
most two, on the undeveloped flower of the honey- 
suckle, and in a short time a little flesh-coloured 
naked ee is produced, which introduces 
itself into the calyx, and devours all the internal 
parts, still green ; when one flower is thus destroyed 
it seeks a second, and so on, till at length it apinsa 
white tiansparent cocoon, in which it undergoes its 
change. 
The perfect insect appears in June. The wings 
are ashy grey, with ieregular markings of brown; 
the tip of each plume has a dot of black. 

Linnetis’ moth (Cicophora Linneella; Glyphi- 
pteryx Linneella, Habner). This species is common 
on the lime-trees in the vicinity of London, and 
appears to be local in its distributeon. The cater- 
pillar is not described. The anterior wings are 
orange-tawny, with the base and apex black, and 
three silvery dots placed in a trianule. The pos- 
terior wings are vara fy with a very shght metallic 
violet tinge. The habits of thas little apecies are 
unknown. 

The Silver-apotted moth (Argyrolepia Lathoni- 
ana). This species is so rare that one or two 
specimens only exist in the cabinets of entomolo- 
gists, Mr. Stephens's words respecting this moth 
ase as follow :—“' Mr. Hawworth states that he has 
aavn a single specimen of this fine insect, of which 
tuepther ard were taken near Tunbridge Wells, 

uly, ” 

The anterior wings dusky gold colour, with a 

central fascia, two spots and some marginal 
apts’ of a pearly white or silvery hue. Posterior 
sah-coloured. Habits unknown. 
@ 8735 represents an encampment of the 
larve@e of the amall ermine moth on a fruit-tree. 
, represents the mvages of the cater- 
lars of the Buff-tip moth (Pygesra bucephala)— 
a, the’ full caterpillar; 6, the moth; cc, a 
legion of : caterpillars advancing along e 
it half through as they march; 
d, the eggs. | 
| 


Fig. 3737 shows the females of the Crown and 
Golden-tailed mothe (Porthesia euriflua, and P. 
chrysorrhesa). | 

ig. 8738 shows the destructive ravages of two 4 


species of Gallesia, a a, galleries of the cell borin 
gaterpillar ; 5, the tant moth; c, the male moth | 
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eating caterpillar, seen at the entrance; ¢, f, the 
same exposed ; g, the cocoon ; &, the moth of Gal- 
leria cereana, 

Fig. 3789 represents the transformations of the 
Tabby moth (aioe pinguinalis), the caterpillar 
of which feeds on butter, on leather, and other 
similar materials: a, the caterpillar feeding on 
butter; 3, c,d, the same feeding on Jeather, con- 
cealed under a web; e, the moth with its down 
rubbed off; f, the same in perfect plumage. 

Diprera.—Two winged insects, with a proboscis 
very variously modified, and with variable antenne ; 
the wings are membranous, veined, and transparent, 
and besides these there are halterers or balancers, 
and alul#, which we have already described. As 
examples we may cite the common fly, the blue- 
bottle, the gnat, the crane flies, and others. As 
illustrations, we select two species of crane-fly, Fig. 
3740—a, ea a flaveolata ; b, Ctenophoia 
ornata. Some Diptera are parasitic, as the Hippo- 
boscides, termed Spider flies by Réaumur, and which 
are stated to be viviparous, the parents producing 
pupes instead of eggs or larve. Hence Latreille’s 
terms of ‘ Pupipara.” These pupee are of consi- 
derable size, and at first very soft, but the skin 
sgon hardens inte a solid crust, at first brown, then 
black, roundish, aud notched at one extremity, 
where a glossy operculum is presented which will 
become thrown off like a hood at the last meta- 
morphosis, This crust or case has no rings, as in 
the pupa of the other Diptera. Fig. 3741 repre- 
sents the Hippobosca Hirundinis, Linn. (Ormtho- 
myia avicularia?), and the Hippobosca equina. 
The former, with very narrow sickle-like wings, 
deposits its young in the nest of the swallow, and 
the perfect insect lives by sucking the blood of ita 
feathered paitners of the nest, whose warmth has 
contmbuted to its development. The Hippobosca 
equina, or Forest-fly, is notorious for its incessant 
attacks upon horses, and in some districts appears 
in great numbers. Another species, Hippobosca 
(Melophila) ovina, conceals itself in the wool of 
sheep, from the skin of which animals it derives its 
food. There are other species which have only the 
1udiments of wings. In the genus Nycteribia (the 
Bathe) there are no wings. Fig 3742 represents 
a curious dipterous fly (Diopsis Sykesii), a native 
of India, remarkable tor the eyes being seated at 
the extremity of long footstalks, the antennes 
being seated close to the eyes:—a, the natural 
size. See Mr. Westwood in ‘ Linn. Trans.’ vol. 
xvii. pl. 2, p. 283; and pl. 4, p. 543. The species 
are numeous. 

We will conclude our cursory review of insects 
by calling the attention of the young entomologist 
to the appaiatua required for carrying on his active 
operations. Fig. 3743, a breeding-cage for rearing 
larvee, with gauze doors and glass sides. Vig. 3744 
—a, a larva-box; 6,a pocket collecting-box. Fig. 
$745, a water-net, Fig 3746, a butterfly-net. Fig. 
$747, a clap-net. Fig. 3748, a ring-net and pair of 
net-forceps. Fig. 3749—e, French beetle-forceps ; 6, 
pllers. Fig. $750, digger forthe bark of trees in the 
earth. Fig, $751, a chip collecting-box with cork 
lining. Fig. 8752—a, the mode of setting out a 
butteifly ; 5, wasp; ¢, beetle, setting-needles, and 
brush, Fig. 3753, method of comeragsl smal] in- 
sects with gum on slips of cardboard. Fig. 3754, a 
setting-board frame, in which to expose the in- 
sects to free ventilation till dry, and at the same 
time secure them from spiders, or Tinea. 


CLASS MYRIAPODA. 


This class comprehends the Centipedes and Mille- 
pedes, creeping things which lurk during the day 
in obscure retreats, coming abroad in search of food 
during the darkness of night, and retiring with the 
dawn of day. These animals constitute a group 
termed by naturalists mg Prete the first order of 
insects according to M. Latreille, but really forming 
a distinct section or class of the subkingdom Arti- 
culata, and displaying affinities to the crustacea, 
scorpions, and insects, yet distinguished by charac- 
ters of their own. They are composed of a series 
of distinct segments, and to every segment 1s ap- 
propwated one pair of limbs; sometimes indeed 
two pairs. 

The head is furnished with jaws, antennes, which 
are regarded as feelers, and eyes either simple or 
compound. Respiration is effected through spiracles, 
as in insects, whence air-tubes ramify over the 
internal viscera. Like ineects, they undergo a 
metamorphosis, or rather several changes, before 
acquiring their perfect form; and the sexes are 
distinct. 

Ther movements are winding and serpentine: 
some are slow, gliding gently along; others, on the 
contrary, are active and rapid in the extreme. They 


| feed on decayed vegetable and animal substances, 


on aie roote, &c., and many on living prey. 
e 


Myriapoda resolye thentselves into two 
tribes, one represented by the Millipede, the other 
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the Centipede. ‘The first, Chil 
the genus Fulus of Linnous, compan tee Mine. 
pedes, is characterized by.the zy hdrice} form of the 
whole body: the-antente: are compoved of seven 
joints; the firet segment of the body, sornetiones the 
second, is the largest, and presents the ap ot 
a corslet or little buckler. It is not until the fourth 
year in some, the filth or sixth in others, that the 
pair of limbs on the several segments become 

oubled, and that maturity is attained. They live 
upon decayed animal and vegetable substances, and 
are found under stones, in the ground, at the foot of 
old walls, in the fissures and under the bark of time- 
worn trees. If we take the Millepede as an ex- 
ample ofthis tribe, we observe it to be elongated and 
cylindrical in form, divided into rings or segments, 
and capable of rolling itself up spirally into a ball. 
The segments are from forty to fifty in number, 
smooth, horny, and convex above. Each segment 
in the perfect animal is furnished with two pairs of 
short legs (certain segments excepted), by means of 
which the animal appears to glide along without 
any effort, the legs being almost invisible as we look 
down upon the moving creature. The respiratory 
orifices, or stigmata, are placed on the sternal (or 
lower) aspect of each segment, and Jead to a double 
series of aerating sacculi, whence tubes emerge, to 
be distributed on the internal organs. In addition 
to these breathing orifices a series of pores runa 
down each side of the body, exuding an acid 
secretion of unpleasant odour. 

The mouth i furnished with two stout horny jaws, 
one on each side, ag we see in caterpillars, acting 
ayainat each other; their cutting edges are ser- 
rated, in order that they may be rendered effective 
in dividing the fibres of decayed wood or the dead 
roots of plants. 

The female millepede deposits her eggs, which 
are very minute, in the earth or in the earthy powder 
of decayed wood, which 1s in fact a mch veyetable 
mould. We have said that the young undergo a 
series of transmutations before arriving at ther 
pores development. The progress of these changer 

as been watched by De Geer, Savi, and othe: 
zoologists, and are too remarkable to be passed by 
unnoticed, The young when first hatched are very 
minute, utterly destitute of limbs, quite smooth, and 
of a kidney shape, but of course so minute as to 
require a Jens for examination. In the course of a 
few days afterwards they undergo a sort of moult, 
changing the skin, and then appear divided into 
about eight segments; a pair of simple eyes appear 
on the head, which is furnished also with two an- 
tenn@: three segments following the head have 
each a pair of limbs. In a few days a second moult 
takes place, the body is enlarged, the member o 
segments increased, and the number of limbs aug- 
mented to seven pairs, one pair on each segment 
succeeding the head. At the age of a month, or 
thereabouts, a third change takes place, and the 
millepede appears with twenty-two segments and 
twenty-six pairs of feet, but of these the anterior 
eighteen pairs are only used in progression. The 
general form and aspect now approximate to that 
of the adult. Some time now elapses before the 
fourth moult, which aves thirty-six pairs of legs, 
Subsequently the male acquires thirty-nine rings, 
and the female sixty-four, with two pairs of limbs 
to every segment. But after this, two years ela 
before the perfect development and maturity of the 
animal is completed. 

Such is a summary of the observations recorded, 
to which it may be added, that the changes from 
the first to the fifth take place from the month of 
March, the time when the eggs are hatched, to ihe 
end of July or beginning of August. 

Whether these changes are as precise as stated, 
we think a matter of doubt. Atal! events we have 
recently examined and sketched a female Julus of 
considerable size, with forty-six rings, and eighty- 
two legs on each side. The first segment after the 
head had a pair of limbs on each side, that is a 
double pair altogether; between the firatand sevond 
segment appeared a distinct orifice; and then ap- 
peared only one limb on each side ; to this succeeded 
two limbe on each side for every segment, exoept- 
ing the three candal segments, which were destitute 
of limbs, 

The common Millepede (Julus terrestris) is too 


well known to need description: it lives ia light 
vegetable mould in gardens pal yay yor 
old walls, stones, logs of wood, and the like ; it. 
on vegetable matters. Our European Millepe 
are al) of small size; there ie, however, & 
found in Brasil, the Julus maxintus,. Lina., 
len Led eh ig : 

n millepedes are saparated from thégenus 
Julus in consequence of the form dla ye 

conven, ut thei. sa 






which are not only bees 
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. iambic the eyes ate apparent, Dy, Leach gave the 
qramie of Craspedosoma, The im eeanle: 
nitus (ulus comp ‘Linn,) is by rio means 
‘uncommon in gardens. It is ‘more active in its 
tevementa than the common millepede, and is 
dapable of rolling itself up. 

Another genus is termed Glomeris by Latreille. 
The apecies have much resemblance to the wood- 
louse (Oniscus), or rather the Armadillo Woodlouse 
{Armadiilo, Latr.); they are oval in figure, and 
have the power of rolling themselves up into a ball, 
Jike the Armadillo, with which indeed they are often 
eonfounded by superficial observers; insomuch 
that from the comparison of actual specimens, we 
have drawn out the most palpable differences, to 
serve aa @ guide to young inqguirers. In Glameris, 
taking the Pill Millepede as our example, the limbs 
are oma), and arise trom a median abdominal line; 
they are short and numerous, and do not appear 
laterally beyond the jointed carapace or backplate. 

In Armadillo (an Isopodous crustacean, as is also 
the common Woodlouse) the limbs are large, pro- 
ceed from the sides of the abdomen, and extend 
beyond the back plate, excepting the hind pair. In 
the Pill Millepede (Glomeris) the head is Jarger and 
more concealed, the antenn@ are short, and end 
club-shaped. 

in the Armadillo Woodlouse the antenne are 
longer and filiform or pointed. 

_ Inthe Pill Millepede the shelly covering is firm ; 
in the Armadillo much softer, as in Oniscus. The 
termina] segment of Glomeris is Jarge, of Armadillo 
small and triangulwr. In the latter the lateral edge 
of the dorsal armour along each side is serrated, 
in the former continuous, 

The Glomeris, or Pill Millepede, is black, with 

ellow margins to the rings or segments. Armadillo 
1s yellowish Brey clouded with brown, or brown 
with yellow blotches; it exceeds the Pill Millepede 
in size, Both'are common, and rol] themselves up 
in the form of balls, and were formerly used in 

medicine. A species of Armadillo from Italy (A. 
officinalis) was employed on the Continent. The 
Fill Millepede, Glomeris marginata, Leach (Julus 
ovalis, Linnwus), is found under stones and amongst 
moss, and in the same situations as the common 
Millepede. Both the Pill Millepede and the Ar- 
madillo Woodlouse are abundant in the writer's gar- 
den: they feed on decomposed vegetable matters. 

There is a singular hittle creature, the Jule & 
queue én pinceau, found in hothouses, under frames, 
under the bark of aged trees, and 1n the fissures of 
walls, which was placed by Linnseus in the genus 
Scolopendra; it belongs, however, to the present 
section, and constitutes the genus Polyxenus of 
Latreille. At first sight it appears very hike the larva 
of that beetle well known from its destructive habits 
in museums, viz. the Anthremis Musxorum: it is 
oblong in form, with tufts of little scales along the 
sides, and a pencil of hairs at the tail. There are 
twelve pairs of limbs. It is the only known species, 
and, was termed Scolopendra lagura by the older 
writers. It varies in size from a line to two lines 
and a quarter in length; the body is brown; the 
head black ; the caudal gia of hairs white. Like 
the Jule, in general it feeds on decomposed vege- 
table substances. In one important point, however, 
it differs from the true Millepedes: the body is not 
invested with firm shelly plates, but is soft, and 
covered by a membranous investment. Like the 
Woodlouse, it 1s gregarious, numbers collecting 
together in the same hiding-place. We may here 
observe that the common Millepede and Pill Mille- 

e are gregarious; but as far as our own observa- 
tions go, not the Polydesmus complanatus, or flat- 
backed Millepede, which in some respects ap- 
proaches in its manners, as it does in its appearance, 
to the predatory Centipedes, which are solitary, like 
carnivorous beings in general. — 

The second family of Myriapods (Chilopoda, 
Latreille) comprehends the Centipedes, &c. 

Of these voracious creatures several species are 
well known in our island, but it is in the hotter 
regions of the earth that they are the most numerous 
and attain to the largest dimensions. 

In the Centipedes, or Scolopendree, the body is 
long and fiattened, and covered above by a series 
of dorsal plates, and below by a separate series, the 
sides being simply membranous, This provision 
admits of a snake-like flexibility and of that rapidity 
of motion for which these Centipedes are so noto- 
rious, They are in fact daring and active car- 
nivorous animels, preying oe nsects and worms. 
Night is their season of activity; during the day 
they He concealed uader stones, beams of timber, 
in holes amidst brickwork, or even in the ground. 
Fitted for « life of repine, wy ae very formidably 
armed ; our British epecies indeed, though not very 

jn appeerance, are at all events not to be 
ere : but when we aber warmer climates, 
wy fed:these drestures terrific from the wounds 
de | pore Hall that the 


\ if ‘we examine 
! is not only provided with horny jaws as in 
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insects, but with two terrible fangs jointed in the 
middie, sharp at the points, and pertorated near the 
tip by a minute orifice which & poisonous 
fluid is instilled into the wound, and whiuh, in some 
species of large size tenanting India, South America, 
&0o., often produces the most severe consequences, 
if not death, We have measured a speeimen twelve 
inches in Jength snd one inch and a quarter across 
the largest backplates; but if Ulloa be not in- 
dulging in extravagance, it was @ pigmy to those of 
which he talks, and which he says measured a yard 
in length and five inches in breadth, inflicting a 
mortal wound. Let not our reader suppose that we 
give full credence to this statement ; but, be this as 
it may, the annoyance which these creatures cause 
to Europeans visiting intertropical climates is of no 
trifling account. They nab into houses, Jurk under 
articles of furniture and behind wainscots, hide 
themselves in drawers and similar places, and some 
times in beds, to the disgust and apprehension of all 
not familiarized with their presence. In the south 
of France, Spain, and Italy, a Jarge species (Scolo- 
pendra cingulata, Latr.) 1s very common. 
country, among the species of small size which are 
indigenous, the most common is the forked Cen- 
tipede, Lithobius forficatus (Scolopendra forficata, 
Linn.) ; it is found in the earth under stones, and is 
uick and agtive in its movements. The limbs are 
ifteen on each side. The general colour is tawny 
red, Length about an a and a quarter, some- 
times more. 
A group of Centipedes, distinguished by the 
generic title of Geophilus, presents us with several 
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bisexual. Most of these creatures are defenceless, 
and seek safety from their numerous enemies by 
retiring into holes which they bore in the soft earth, 
the mud, or sand. Some, as the Sabella and Tere- 
bella of the sea-shore, agglutinate around them 
particles of sand and the fragments of comminuted 
shells, which form a case in which they dwalt. 
‘The Serpula, however exudes a calcareous secre- 
tion, which hardening, forms a long twisted shell 
in which it resides, and from which it protrudes its 
head and beautiful respiratory tufts. 

Cuvier divides the Annelida into three orders, 
Abranchiata (with no branchial tufts), Dorai- 
branchiata (with branchial appendages on the 
back), and Tubicolee (tube-makers). 

Of the Abranchiate the Earth-worm, the Nais, the 
Leech, the Hair-worm, or Gordius aquativus, are 
examples. Jn these a series of minute pores, ranged 
along each side of the body, lead to delicate sac- 
cul, over which is thrown a mesh of minute pul- 
monary vessels in which the aération of the blood 
is effected. The worm, the nats, and others are 
setigerous, but the leach and its allies are smooth, 
and destitute of minute bristles. 

The Dorsibranchiate Annelides are all marine: 
and of these the Jug-worm (Arenicola piscatorum), 
used as a bait by fishermen, is a familiar example. 
It lives in the sand of low flat shores, and at- 
tains to about a foot in length; it is of a red- 
dish colour, and gives out a yellow fluid secretion 
which stains the hand. The secreting organs of 
the Dorsibranchiata consist of vascular tufts or 
fringes, or fleshy crests, of which sometimes a pair 





species remarkable for their great length and slen- |: are affixed to every segment, as in Leodice anten- 


derness, and the number of their limbs, which ex- 
ceed forty-two on each side. They are tortuous in 


nata, or only on the middle segments, asin Arenicola. 
Besides these respiratory appendages, there are 


their movements, and by no means so rapid as the || others alo of variable form and number, serving 


ordinary Centipedes; they live in the earth, and 
make their way through the minutest fissures or 
apertures with the utmost facility. Of the slender 
animals of this genus most, if not all, are phospho- 
rescent, and gleam in the dark, though not so 1In- 
tensely as the Glow-worm. The Geophilus elec- 
tricus may be often seen at night during the summer 
months on the grass of lawns or on garden walks, 
palely glistening like a luminous thread as it winds 
its tortuous way. The long-horned Geophilus (G. 
longicornis) is another species by no means un- 
common; it is Jarger than the G. electricus, and 
broader in proportion. Under the genus Scuti- 
gera are placed certain strange-looking Centipedes, 
found in the south of Fiance, in southern En- 
rope, Madeira, &c., remarkable for the length of 
their limbs. None have yet been found on our 
island. The back is plated with eight scales, 
thickened behind and notched; the body beneath 
is divided into fifteen semi-rings, each carrying a 
pair of Jegs, with long and slender terminal joints ; 
the eyes are large and compound; the antennw 
long. The European species, Scutigera coleoptrate, 
18 very active, running with 
conceals itself behind the beams and woodwork of 
houses, emerging at might, and traversing the floors 
in quest of fuod, India and America have their 


semble the jointed limbs of the Myriapodes, but are 
retragtile to a greater or leas extent : sometimes they 
consist of seta or spines. In the sea-mouse (A phro- 
dita aculeata) found on our coast, the sete are 
remarkably developed and glisten with the richest 
iridescence. 

The sea-mouse (Aphrodita aculeata), Fig. 3758, 
is from five to seven inches in length, of an objong 
depressed figure Its upper surlace 1s covered by 
a double row of broad membranous plates over- 
lapping each other, beneath which are the aérating 
gills, like little fleshy crests. These plates sre 
covered by asort of hair which springs from their 
outer margin, and besides these the upper surface 
is beset with bundles of iidescent bristles, brilliant 
as the plumage of the humming-bird, and of which 
metallic biue, green, and gold are the predominatin 
tints. Referring to Fig. 3758, @ is the underneat 
view; b,a Jateral view. In Nereis, the branchies are 
in the form of little lamingg on which a network of 
| vessels ramaties; the head 1s furnished with tentacu- 

Jar cirrhi; and tufts of bristles, as we)! as tentacular 


| the purpose of locomotion; sometimes these re- 
| 
| 
| 


great quickness; it || limbs, spring from each segment of the body. Fig. 


3759 shows the Nereis (Syllis) a pple paar a 
Jumimous species: @, the animal; 6, a magnified view 
of the head. The mouth of the Dorsibranchiate An- 





respective species, and they are among those un- || nelides is very remarkable, and consists of a muscular 


welcome visitors which annoy the European, who 
is not easily reconciled to the presence of Centy- 
pedes, Scorpions, and Scutige:g in his apartments. 

The group at3755 represents—1, the pill Millepede 
(Glomeris marginata); 2, the common Millepede 
(Julus terrestris); 3, the flut Millepede (Polydes- 
mus complanatus); 4, the Polyxenus, or brush- 
tailed Millepede—a, magnified; 5, the natural size ; 
5, the long-horned Centipede (Geophilus longicor- 
nis); 6, the common Centipede (Lithobius forfica- 
tus); 7, the Scutigera coleoptrata, 

Fig. 3756 represents the Electric centipede, shin- 
ing at mght. Fig. 3757 represents—a and b, Julus 
terrestris, compared with ¢, the oil beetle, Proscara- 
beus vulgaris, and d, the wingleas bat-louse (Nyc- 
teribia Hermanni). 


CLASS, ANNELIDA 


(Rep-Bioopgep Worms, as the Common Worm, the 
Leech, the Lug-worm, and other aquatic species). 
In the animals of this class we find the body of an 
elongated form, with soft semi-cartilaginous annula- 
tions at certain distances from each other, connected 
together by longitudinal and oblique muscles, ena- 
bling the animals to twist themselves in various di- 
rections; the whole is covered by a moist skin, in- 
dicating, by segments more or Jess apparent, the 
softannul, The first segment is furnished with a 
mouth, and—where they exist—with eyes, tentacles. 
&e.: the last segment is sometimes furnished with 
bristle-like a pendages ; or sometimes, as in the 
leech, it is dilated into a sucker. Each segment 
moreover is generally beset with short sets: or 
minute spines, of use in locomotion; and in some 
vascular tufts are present, constituting a respiratory 
apparatus, The blood is red, and there is a double 
system of veins and arteries. Each individual is 


roboscis, retracted when not in use, and capable of 

eing eveited like the finger of a glove; in this 
manner protrusion is effected. In some this pro- 
boscis 1s armed with sharp teeth. in others there 
are none; in Arenicola it is roughened with conical 

apillw. 
he Tubicole, instead of being free and wandering 
for food, inhabit fixed residences, which -serve at 
once as a domicile and protection. They tenant 
tubes of their own formation, but of varying mate- 
rials according to the species: in n. Instance is 
there any muscular connection between the annelide 
and its case. Specimens of the Serpule contortu- 
plicata are not uncommon in cabinets, and the 
species is found on our shores; as is also a smaller 
species, 8S. vermicularis. The tubes of these Ser- 
pulse are generally intertwined with each other, and 
with old shells and pebbles; indeed they often wind 
over shells or stones, and are cemented to them. 
Fig. 3760 shows the Serpula contortuplicata. Fig, 
3761, Vermilia tmquetra, of which the carinated tube 
is fixed by its whole length. 

From the onfices of the tubes in which these an- 
nelides live, they protrude the anterior part of the 
body, in which the respiratory tufts are seated; and 
often also tentacular cirrhi. In Terebella the ten- 
tacles are filiform, and capable of considerable ex- 
tension; the respiratory organs form tufts on each 
side of the neck. 

In the Serpulide: there are two singular appen- 
dages, of which one, the right or left indifferently, is 
greatly enlarged, so as to form a stopper to the 
mouth of the tube when the animal is withdrawn 
within it. See Fig. 3760. In this group the respi- 
ratory organs resemble two fan-like plumes of ex- 
quiaite delicacy and aplendour. In Serpula contor- 
tuplicata they are of a fine red, varied with orange 
and violet ; in 8. vermicularis of a rich blue. When 
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fully expanded and in motion, they afford « beau- 


tifa) spectacle. 
Fig. 8702 represents the Ditrupa subulata, allied 
to Serpula, but differing in having its tabe free and 
unattached to other objects; the tube, moreover, 
has an aperture at its posterior apex. From these 
circumstances the Ditrupa has been confounded 
with the molluscous dentaliam and it is to Mr. 
Berkeley (Zool. Journ ) that we owe our knowledge 
of ita real affinities. It is found in fine sand at 
great depths in the British Seas, from sixty-four to 
one hundred and seventy-one fathoms. a, the ani- 
mal out of its tube; b, one of the branchie ; c, a 
portion ofthe anterior part of the mantle; d, the 
surface of the operculum, or stopper. We may add 
that this species, the Dentalium subulatum of Des- 
hayes, occurs also around the shores of Madeira. 
The Terebellee inhabit sandy shores half way be- 
tween high and low water, buried up to the orifice 
of their tube in the sand. As the bed is lable to 
shift from the action of the waves, these annelides 
are sometimes covered deeply, and at other times 
exposed. In the former case the animal works its 
way to the surface, elongating its tube as it pro- 
ceeds; in the latter it must bury itself deep. and yet 
continue its tube; in these operations its tentacles 
are of great importance. If one of the Terebelle 
be deprived of its sand-tube, and placed in a vessel 
of sen-water, with a bed of sea-sand and fragments 
of shells at the bottom, it may be seen eaandinn 
its tentacles to the extent of nearly two inches, an 
dragging by their means particles of all sorts 1o- 
wards its head; with these it forms a ring round its 
neck, cementing them together by a glutinous se- 
cretion. During its labours it keeps bending the 
head from side to side, adding to the collar, and 
pushing up its body as it proces Having formed 
@ collar of about an inch broad, it begins to burrow, 
and directing its head against the sand, slow! 
makes its way, availing itself of every fit particle to 
add to the tube—so far the head is downwards. 
Now, however, the tube being completed and fixed 
an the sand, the annelide emerges trom it, and re- 
tering tail foremost, keeps its head uppermost, 
thus reversing its position, in order that the bran- 
chise may be exposed to the water, and the tentacles 
employed in quest of food. Thus the tube 1s buned 
in the wand, with a small portion only above the 
surface. This process during summer requires 
about five hours, but a longer time in winter, the 
animal being less vigorous. 
The Annelida, as far as we know, are oviparous ; 
in the common earth-worm the eggs are about three 


nelid, we may observe that not only is it furnished 
with a caudal disc, but the anterior extremity 1s ca- 
pable of being used as a prehensile sucker. In the 
centre of this oral sucker are three diminutive 
but sharp teeth, and near the anterior margin (in 
the medicinal leech) are ten very minute black 
eyes, ranged ina crescentic manner, and probably 
adapted only for very close vision. This facility, 
however, is in all probability at a low ratio. 

Like the worm, the leech produces capsular eggs. 
Some species in Chili and Ceylon are terrestrial, 
living in woods, where they crawl upon the leaves 
and branches of shrubs, and the trunks of trees ; 
and a European species, Geobdella trochetii, lives 
as much on Jand.as in the water. The ordinary 
food of leeches appears to consists of minute ani- 
mala, as tadpoles, aquatic worms and larve, and de- 
composed animal matters, The leech-fishers of La 
Brenne place bits of decayed flesh in the water, 
round which these creatures crowd in shoals, and, 
intent upon their food, are then easily captured. 
We: mus , however, from this last class of the 
Homogangliata, to another subkingdom. 





Susxinepom NEMATONEURA. 


Tax groups comprehended in the present division 
of the animal kingdom, though agreeing in certain 
structural points, differ materially from each other 
in general economy and external characters, inso- 
toch that many seem to belong rather to the acri- 
tous subdkingdom than to the present, in which the 
nerves are apparent in the form of threads diversely 

e allude osha to the Coslemintha, 
or ca intestinal worms; the Bryozoa, or moss 
corals, axa ‘the microscopic Rotifera. Yet have 
these charigtors which elevate them above the 
nerveless both as respects structure and re- 
production. ‘We must not, however, enter into 
anatomical mtingtie, 


CLASS ZOMINODERMATA. 


‘Een, or Sxa-Unonine : Aoreatas, or Sx4-Srans, 
&c.) The Echinoderizata tire eo called from the 


lines long, and somewhat oval; they contain each 
two yolks, a pair of young springing from every egg ; 
these eggs have a sort of lid at each end, which opens 
when the worms are mature, to permit their exit. 
With respect to the leech, a naked suctorial an- 
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hedgehog-like spines with which certain species are 
hedgehog. title however is but nally applicable; 
thia class preaonts us with a series of forme 
so modified by progressive transitions of yharacter, 
that were we to be shown an Ehorinite, an Echinus, 
and e species of Holothuris, or Fistularia, we might 
be pardoned for questioning the affinity that is proved 
to exist between them. Nevertholess, if we com- 
mence with the Encrinite, in which g radiated body 
is supported on @ long stem, we shall find that by 

rogressive steps we may advance through Comatula, 
Ruryale, Ophiura, and others to Asterias, and thence 
through Scutella and others to Echinus, These 
have all a tesselated calcareous covering, but in the 
Holothuria we find a decided approach towards the 
Annelides. The calcareous covering 16 changed for 
a tough but irritable integument, a few thin calca- 
reous lamings surrounding the mouth being the ves- 
tiges of the shell developed to its maximum in the 
Kchinus. Leaving these general views, let us attend 
to the various leading forme of which the present 
claas consists: and first, the Encrinite. 

The Encrinite belongs to the crinoid or lily-like 
family of the Echinodermata, and is essentially a 
tenant of the hotter seas, One minute species (Pen- 
tacrinus Kuropieus) has been detected in the seas of 
Europe attached to corals; but the tropical ocean 
presents us with species of large size, and most 
elegant appearance ; they are, however, extremely 
rare, and few cabinets can boast of a specimen. 
Most probably the Jong tesselated peduncle of these 
creatures is attached to solid rocks or submarine 
bodies at great depths, below the influence of the 
tu: bulent waves ; there they twist about, and spread 
their fringed arms in quest of prey, or clasp the 
rock for additional security, There is a specimen 
of the Pentacrinus Caput Medusme in the British 
Museum, in that of the Royal College.of Surgeons, 
and in that of the Geological art It is a most 
beautiful species, and exists in the seas of the 
Antilles. 

Fig. 3763 represents the upper part or head of 
Pentacrinus Caput Meduse. In the front two of 
the arms are much smaller than the others, showing 
that the animal had suffered mutilation, and that 
the lost parts had been reproduced, though sot 
fully developed : a, the auxiliary side arms, articu- 
lating at distant intervals, with the jointed column, 
and also capable of being reproduced. 

Fig. 3764 represents the Pentacrinus Europeeus : 
a, several individuals in different stages of develop- 
ment, adhering by the base of their jointed column 
to the stem of a coralline; 6, one of the individuals 
expanded and magnified. According to Mr. Thomp- 
son, this minute species, found on the coast of Ire- 
land, is fixed by its stem to other bodies only in 
early life ; he believes that it 1s in fact a Comatula, 
and that in due time it becomes detached, loses its 
stem, and moves freely at the bottom of the water, 
creeping among the fronds of sea-weed. (‘ Proceeds. 
Royul Soc.’ 1835, ) 

he rarity of the Encrinite in the seas of the pre- 
sent world is very singular, when we call to mind 
the multitude of fossil species, and find whole 
masses of rock consisting of their reliquia. Ata 
distant epoch of this planet, when its surface was 
very different from what now obtains, and a high 
temperature favoured the increase of beings the 
rare anslogies of which now exist only in the inter- 
tropics, encrinites thronged the sea, from which our 
older calcareous rocks were deposited. In Derby- 
shire we find immense strata of Encrimite or Entro- 
chite marble, replete with the exuyise of the crea- 
tures which had lived and died, generation after 
generation, through a long succession of ages, in 
the spots where the eee now collects them. 
The broken joints of these entrochites are called 
St. Cuthbert's beads: they resemble small and 
nearly solid wheels, with a cinquefoil orifice in the 
centre. When the outer coat of these fossil encri- 
nites is destroyed, the central part or stipe, in which 
was the living animal, of ligamentous texture, pre- 
sents a series of circular equidistant plates round a 
tubular axis. These relics are called screw-stones. 
To some of the splendid fossil forms of this family 
we would invite a moment's attention. Fig. 3765 
represents the Lily Enorinite (Encrinus liliiformis), 
or Stone-lily of the English; its remains occur in 
the Muschel-kalk of Germany ; at Hildesheim, Ra- 
kenberg, &c, in Lower Saxony; at Sewerven in 
Westphalia; and the village of Erkerode in Bruns- 
wick. Fig. 8766 represents another specimen ; a, b, 
c, d, and e, different joints of which the stem is 
composed. 

Fig. 3767 represents the Pestacrinus Briareus. 
This rare and tiful speoies occurs in the lias 
and other strata of the oolite series, at Lyme, 
Welch mon Brey ke. pen —_ Es ee = 
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aVitig body, The disc or centre £ the 
arms radiata ia also composed ofseveral plates ditted 
to each other. Of the internal structuss of the 
Encrinite tittle is known ; there is an injestive and 
an ejestive orifice, as in Comatula, and it is 
probable that there is a gastric cavity with an ali 
mentary canal convoluted around it. ’ 

Both in Encrinus and Comatula the rays are beset 
on each side with a row of firm jointed flamenta, 
adapting them admirably for the tenacious grasp of 
their aha In Comatula, which is free, they also 
serve as Jocomotive organs, enabling the animal to 
crawl along the sandy bed of the ocean. 

To the extinct fossil forms of Encrinite belongs 
the Aptocrinites rotundus, found in the middie re- 
gions of the oolitic series, and which is represented 
restored (and reduced) at Fig. 8768. A, shows the 
aims expanded ; B, the same closed; a, the reme- 
dial effect of calcareous secretions in repairing an 
injury of the joints of the stem ; at the base of these 
are two young individuals, and two truncated stems ; 
C, the pear-shaped body, divested of its arms; D, a 
vertical section of the body, showing the cavity of 
the stomach, and a series of Jower cavities or hollow 
lenticular spaces continued down the stem; these 
cavities are the moulds in which the screw-stones 
are formed. Another form, Actinocrinites Triacen- 
tadactylus (the Nave Encrinite of Parkinson), from 
the mountain limestone, 1s represented at Fig. 3760 
(reduced): a, the body and stem; 6, the body 
divested of the arms, There are numerous other 
fousi] forms, the types of distinct genera, 

From the Enciinites let us pass to the sea-stars or 
Stelleridse, of which, as we havesaid, the form near- 
est to the previous group is represented by Comae 
tula. Fig. 3770 shows Comatula Adona, from the 
seas of New Holland. It is encircled by ten slender 
rays or arms, fringed, with jointed filaments: A shows 
the animal three-fourths the natural size, under side; 
B, the same, upper side ; C, a portion of one of the 
arms, with its fringe, magnified, under side; D, the 
same, under side; E, one of the rays enlarged, 
showing the terminal hook or anchor. 

From this form,we may proceed to Euryale (Gor- 
gonocephalus, Leach). Fig. 3771 represents the 
Euryale scutata from the Indian seas: a, the back ; 
b, the front; ¢, a portion of the back; d, the same, 
front, natural size. Fig. 3772, Euryale costosa : a, 
the centre, front view, natural size. This species is 
from the American seas. Here we begin to trace a 
development of the central disc. The arms are not 
fringed, but most multitudinously branched, the 
ramifications forming a network, in which prey is 
enclosed and secured. In another species, however, 
Euryale palmifera, the ramifications are lesa numer- 
ous and terminal only. Fig. 3773 shows, a, Euryale 
palmifera, front view; 5, the disc and part of arm, 
front view, natural size; c, the same, back view; 
d, extremity of one arm, natural size. Passing from 
these we find in the Ophiure a disc surrounded by 
five slender arms, like the tail ofa snake, squamous, 
and unfurrowed beneath. Fig. 3774 represents 
Ophiura texturata of the European seas: a, the 
front; 6, the back ; c, a portion of centre and arm, 
magnified, front; d, the same, back. Fig. 3775, 
Ophiura annulosa, from the Australian seas: the 
back ; a, a portion of one arm, under surface, magni- 
fied; 6, the same, upper side; c, front view of 
centre. Fig. 3776, Ophiura granulata of the Kuro- 

an seas and the Atlantic generally ; a, front; d, 

ack; c, portion of arm, back view, natural size; 
d, the same, front view. The Ophiure are active, 
and swim and creep with much facility in all direce 
tions, agitating the arms in a serpent-like manner. 

We may now advance to the true sea-starn, Aste- 
riaa, of which one tribe is radiated, having five arms; 
of this the star-fish (Asterias rubens), 20 common 
on our coasts, isan example. The other tribe con- 
sists of the scutellated star-fish, or seastam, in 
which the arms are short, often forming five acute 
angles to an expanded body. Of this group the 
Asterias tessellata, Fig. 3777, may be selected as' aa 
saree fr it is widely distributed, 

And here, before passing to the Echinids, we 
may devote a short space to the general structure of 
these animals, taking the well-known sea-atar of our 
coast as anexample. As we have said, it presente 
adisc and five rays, The external integument is 
horny or coriaceous, with calcareous portions th 
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peyertt is reddish, ad of a ceustie quatity, pro- 
ane innistiy of ‘the hands of persons roughly 
wading the Jiving-atimal, The integunient, coria- 
edo 6 it is, is evidently senditave; it shrinks on 
ication of the knife, and the rays bend and 
“about in Various directions. These motions 
dapend on muscular fibres or bands extending alon 
the rays from the central disc, Besides the spines an 
tubersies, the skin of the star-fish presents numerous 
minute polype-like procemes, each having a bifid 
wr trifd point. They are termed pedicellarim, and 
ga they apply themselves to minute bodies in con- 
tact with them, they have been regarded by some 
us organs of prehension, but by others as distinct 
microscopic animaloules; the Jatter theory is now 
abandoned, and the former is untenable, inasmuch 
as the extreme delicacy of these organs ill adapts 
them for seizing or retaining with any degree of 
power, We are inclined to think them organs of tact. 

In the Ophiure: the calcareous plates and portions 
are soldered and form a sort of box ; in other inetances 
they are conjoined by ligament; in the common 
star-fish they form tubercles. 

If we look at the under surface of an Asterias we 
shall perceive along each ray a calcareous frame- 
work, composed of regular and distinct portions, 
fitted to each other and united by ligament so as to 
represent, in a alight degree, the vertebra) column 
of a quadruped. This arrangement commences at 
the mouth, which 1s surrounded by a circular frame- 
work of the same character, and extends in a fur- 
row down each ray. This furrow is termed the 
ambulacrum, or ambulacral groove. The mode in 
which the plates of the ambulacrum are joined to- 
gether 1s so contrived as to leave apertures, termed 
ambulacral orifices, between each pair uf plates, in 
regular order. Through these orifices are protruded 
small fleshy stems, each terminating in a sucking 
disc, They are at once the principal organs of 
locomotion, and of securing the prey enfolded in the 
rays, The manner in which these suckers are pro- 
truded and withdrawn is very curious and yet simple. 
They are muscular and hollow, and communicate 
with sacs or reservoirs of fluid; the walis of these 
sacs are muscular and contractile, When the animal 
wishes to protrude its suckers, it contracts the sacs 
within the rays, so as to force the fluid into the hol- 
low stems of the suckers, which, being distended, 
emerge through the ambulacral orifices; on the 
contrary, when the sacs are dilated, the fluid returns, 
leaving the tubes of the suckers, the stems at the 
same time contracting and retiring within their re- 
spective apertures. The fluid which these sacs con- 
tain is supplied by a system of vessels, asserted by 
some to be part of the vascular apparatus, but by 
others to be totally unconnected with it. The latter 
is the opinion of Professor Tiedemann, who, with 
Professor Sharpey, regards the sacs of the suckers 
us containing simple sea-water. The mouth of the 
Asterias is seated on the under surface of the central 
dise; the calcareous portions surrounding it give 
firmness, and qsaiat in the retention of food. It 
leads to a capacious gullet, and this into a large 
sacculated stomach, which, instead of being con- 
fined to the disc, is carried out by means of curiously 
convoluted tubes through the extent of the rays. 
These tubes are plaited on a delicate membrane 
which both lines the externa] investment of the 
animal] and is reflected over all the internal organs. 
Each ray contains two of these prolongated convo- 
lutions of the stomach, the nature and use of which 
do not appear to be clearly understood. Perhaps 
they are intended for the absorption of the nutritive 
particles of the food, which may be taken up by a 
system of veins distributed like a fine net-work over 
them throughout their course. They do not exist 
in the Ophiurs, in which the stomach is plicated. 
At the base of the stomach a biliary sac is placed, 
opening at the former by aduct. With respect to 
the sanguiferous system, we may observe that the 
veins collect into a large circular vessel sweepin 
round the circumference of the central disc; an 
this communicates by means of a dilated vessel of 
muscular structure and great irritability with a smal! 
circular vesse! running round the mouth, and which 
is generally regarded as arterial! in its functions, the 

channel being analogous tothe heart. From 

is smaller circle five tubes supply the viscera; 
moreover, there are appended to it, at regular inter- 
vals, certain oval vesicles containing a fluid of a 
reddish tint: their use is not very apparent. 

fa must not here omit to notice a singular tube 
ch runs in conjunction with the vessel or com- 

ian (or heart) between the two circles, and 
annlosed in the same sheath, This tube, which is 
willed te pgs fens the cirowtar oval vessel 
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ie effected by a free admission of water intd the 
general cavity of the animal Groat miltifarious 
pores on the outer gurfaos, bathi e Viscera and 
the peritoneal Vind . This membrane is covered 
with multitudes of minute cilia, and similar cilia are 
distributed over the cavities of the suckers and the 
inside of the digestive apparatus. They are in con- 
tinual motion, and act, it is presumed, in aérating 
the blood, rd ap up a continual current in the 
water absorbed, so that every part may be washed 
with a fresh and unexhausted portion. The nervous 
oven consists of a ring round the mouth, giving off 

laments to the rays and viscera. The sense of 
touch is, in fact, very delicate in ‘these creatures, 
though, there being no sensorium to which sensa- 
tions may be referred, severe wounds are endured 
without any positive manifestation of suffering. Yet 
the anima! not only recognises its prey, when in 
close contact, but seems aware of its presence, and 
is attracted towards it, even at some distance. This 
is not more wonderful than that the Hydra, which 
may be cut asunder without injury, should feel the 
hight of the sun. Ehrenberg asserts that eyes may 
be detected in some species, at the ends of the rays, 
in the form of little red dots: this, to say the least, 
is very problematical. 

With respect to the habits and manners of the 
star-fish, we may observe that they are such as 
may be expected from carnivorous animals, These 
animals are among the scavengers of the sea; they 
devour putrescent animal substances, and make 
shell-fish, crustacea, and fishes their prey. They 
are extremely voracious, and though apparently 
inert, are capable of overpoweing the struggles of 
the most active of their victims. When watching 
for their prey they rest with the rays gently bent 
towards the mouth; the instant that a shell-fish or 
unlucky crab comes within their grasp, they fold 
themselves closely over it, the rays pressing it to 
the mouth, which is dilated to receive it: still it 
might be supposed capable of escaping by the 
exertion of strength and activity; not so, for no 
sooner do the rays fold over it, than all the suckers, 
to the amount of more than three hundred in each 
ray, are protruded and fixed tenaciously upon it. 
Its efforts are in vain, and, stiuggle as it may, it 
is dragged closer and closer, and at length en- 
gulfed. In a short time the soft parts of the prey 
are dissolved, the hard and shelly portions being 
rejected. Small crabs and small shell-fish are 
swallowed entire, for the stomach 1s amazingly di- 
latable ; but shell-fish of large size are not the less 
the victims of the Asterias, though it cannot swallow 
them whole. The destruction which it commits 
among oysters was indeed well known to the an- 
cients, who beheved that if obtained the mollusk 
by inserting one of its rays between the valves of 
the shel] when the creature happened to jie with 
them partially open, and that it then cesar ts 
forced itself in, til] its prey became in contact with 
its mouth. 

Sie struit insidjas, sic, subdola, fraudes 
Stella Marina parat, sed nullo adjuta lapillo 


Natitur,—et pedibus scabris digjungit hiantes.” 
Orrian. 


That the Asterias destroys shell-fish is unquestion- 
able, but it certainly does not proceed in the mode 
supposed by the ancients. Some degree of light 
on this point has been the result of certain ob- 
servations by M. Deslongchamps. On one occa- 
sion, when the tide had ebbed, leaving only a few 
inches’ depth of water on a sandy beach, he saw 
considerable numbers of star-fish rolling about in 
compact balla, five or six being fastened together by 
the interlacing of their arms. On proceeding to 
examine these balls he found them enclosing each 
a large bivalve mollusk (Mactra stultorum). The 
valves of the shell were partially open, and round 
their edges was ranged the mouth of each star-fish ; 
while between the valves were introduced large 
rounded vesicles of a thin membranous texture, 
filled with a transparent fluid. On examining these 
vesicles more attentively, it was, found that they 
were five in number, two as large as filberts, three 
not much larger than peas, and arose by peduncles 
from the disc of the star-fish, From an orifice in 
each vesicie the contained fluid oozed drop by drop. 
When the star-fish were removed from their prey, 
these vesicles collapsed, and became no longer 
visible. The query is, what were these vesicles? 
why were they introduced into the shell, and how 
did they escape injury? The probability appears 
to be that they contained a | gear secretion, by 
which the vital energies of the mollusk were de- 
cai ba and that oad were insinuated by degrees, 
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accomplished seems the more probable from the 
circumstance that some of the Mactre examined 
though appeal! little injured, were either dead 
or perfectly powerless. With respect to the vesicles 
seen by M. Deslongchamps, we are not aware that 
they have been notived by other. naturalists, The 
use of the suckers, both in securing prey and in pro- 
gression, has been alluded to; by their action the 
animal Lda over the surface or up the perpendicular 
sides of rocks, however smooth or slippery. In the 
performance of this operation the rays are extended 
to their utmost, the suckers are all protruded, and 
in their movements remind one of the limbs of a 
millipede. If one of these animals be placed ina 
glass of clear sea-water, the curious action of the 
suckers may be readily contemplated. 

From the Stelleride let us now pass to the 
Echinide, of which the Spatangus, Fig. 3778, and 
the Echinus esculentus, Fig. 3779, are examples. 

In Echinus, the typical form, we are presented 
with a subglobular box or crust, in which the ani- 
ma! is enclosed, and this box is invested with move. 
able spines. In order to examine the box, these 
spines (whence the animal derives the name of Sea- 
uichin) must be removed: we shall then find it te 
consist of numerous pieces accurately fitted to- 


‘gether, their edges being adapted to each other, but 


not soldered. These pieces or plates consist of 
two kinds, differing from each other in size and 
form, as wel] as in the design they fulfil. Firat, 
then, five broad rows of large pertanond) or hex- 
agonal rows in pairs pass vertically down the sphere, 
forming a tessellated pavement; we say in pairs 
because there are ten rows of these angular plates 
altogether, and cach js studded with an elevated 
tubercle for the support of a spine, As the ordinary 
Echinus 18 globular or orange-shaped, these plates 
are largest around the meridian of the globe, and 
decrease as they approach the poles (to use figura. 
tive languaye), where are seated the injestive and 
ejestive onfices. Between these rows of tessellated 
double plates are ambulacral bands, composed ot 
double rows ot smaller plates, and -pierced with 
foramina, which give exit to hundreds of long 
tubular suckers: now, besides these organs of pro- 
gression, the spines of the Echinus, which differ in 
size, form, and number in the various species, are 
also appropriated to the same purpose. If we look 
at the tubercles on the Jarge piles, we shall find 
each surmounted by a mammuiliform apex, smooth 
and rounded. Thus little’ eminence has a pit in its 
centre. Now, if we take one of the spines and ex- 
amine it, we shall find that the end which is fitted 
to the tubercle presents a cup-like socket, with a 
pit or little depression at the bottom. This socket 
fits the eminence surmounting the tubercle so as to 
form a bal]l-and-socket joint, and the attachment of 
the spine is secured by a ligament (ligamentum 
teres) which, fixed in the depression at the top of the 
eminence, runs into the pit at the bottom of the 
socket of the spine, thus securing 1t and allowing a 
free revolving motion. A muscular capsule sur- 
rounds this articulation, ansing from the circum- 
ference of the tubercle, and inserted around the base 
of the spine; by this capsule the spine 1s rotated. 
It is by the action of these spines that the Echinus 
buries itself in the sand: those at the poles are 
shorter than those around the meridian, and while 
the rest are Jaid flat and kept motionless, the polar 
spines are revolved, so as to throw up the sand and 
make a depression, into which the animal sinks; as 
it sinks the spines of the meridian are brought into 
play, and then those around the mouth, the action 
of the last-used spines being to keep an aperture in 
the sand for the admission of water to the mouth. 
In moving from place to place the Lehinus rolls 
along on its spines, aided by its suckers, and is even 
able to climb rocks in quest of shells and zoophytes. 
From the mobility of its spines and the length of 
its suckers it is much more locomotive than its 
appearance would at first lead one to imagine. 

The growth of the calcareous shell and spines of 
the Echinus here demand notice. With respect to 
the shel), it is hned within by a delicate vascular 
membrane, which passes between the margins of 
each plate so as in reality to keep them distinct, 
anu then covers the outer surface, being also con- 
tinued over every spine. Not only the box then, 
but its separate parts and its spines are thus enclosed 
in a delicate skin: and to the edges of each separate 
part this secreting membrane adds particle by par- 
ticle, at the same time that it thickens the increasing, 
plates, and in this manner the whole enlarges without 
any alteration of furm or relative proportions. The 
muscular capsule around the spines is only a portion 
of this general membranous investment, which, 
covering each ze as does a glove the fingers, 
secretes layer after layer of calcareous matter as it 
extends itself, and thus adds to the Jength and thick- 
ness of the enclosed appendage. Thus then the 
spines are formed by the addition of layer upon 
layer, and a longitudinal section of one Will show the 


way in which the additions have been made. 
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carbonate of lime depented to form these spines es- 
sumes @ semicrystalline structure, its oats obey- 
ing the laws of chemical affinity. Accordmg to some 
the cleavage of these spines presents the rhomboidal 
angles characteristic of carbonate of hime. 
‘he Echinus subsists chiefly on young shell-fish, 
crabs, &c., and is proviaeu with @ very cunous 
dental apparatus, surrounded by fimbnated hips ana 
long tentacles. The plates around the mouth are 
small and less immoveably compacted together 
than those of the other parts, and admit of being 
altered in position by the movements of the teeth 
and oral margin. From the oral onfice the points 
of five three-sided prismatic teeth protrude exter- 
nally and converge together, so as to act on prey 
by the working of muacles upon the osseous jaws 
in which they are imbedded The jaws are five in 
number, and each jaw examined separately resembles 
atrangular pyramid; when in their natural situa- 
tion they form a five-sided cone. The teeth they 
support have the points extremely hard, yet, as in 
the case of the incisors of @ rabbit, they wear down 
by use, and grow as they wear down, from solt and 
brone roots upon a secreting pulp. Each jaw 1s 
acted upon by powerful muscles, and the whole 1s 
based upon a curious osseous framework of levers 
with corresponding muscles, too complicated to be 
understood from a mere descitption. 
From the mouth a narrow gullet Jeads to the 
digestive tube, which coils loosely twice round the 
inside of the shel], and terminates as the part of the 
shell opposite to the mouth ; its supported by folds 
of mesenteric membrane, The nutritive fluid ab- 
sorbed from the digestive tube enters a vein which 
runs the whole length of the alimentary canal, and 
terminates in a vascular ring round the niouth, 
whenoe arteries are given off to the different parts 
of the system, Aération 18 effected by the absorp- 
tion ofwater into the cavity of the shell through 
minute orifiges, distinct from those through which 
the suckers are protruded. At certain periods of 
the year five internal saccul: are found distended 
with eggs, which, under the name of the roe of the 
sea-egg, are in request as an article of food in the 
South of Europe and along the Mediterranean. This 
roe 1s of a reddiah colour, and said to have an agree- 
able flavour. 
In the depressed Scutella the ambulacia and their 
suckers a ¢ but unpertectly developed , and the shell 
is covered over with minute spines like fine short 
hairs; these, when microscopically examined, aie 
found to be of the most admirable and elaborate 
structure ; conmeting of a series of joints of several 
faceta, and furnished with most minute spikes. 
These miniature spines ate articulated to the shell 
by a ball-and-socket hans By the action of these 
instruments the Scuteilee bury themselves with great 
facility.’ In Peotee (Fig. 3778) the body 18 oval, 
and the ambulacra foim four Jeaf-like impressions 
diverging from the mouth; the ejestive orifice 18 
terminal. The spines are short, flat, sessile, and 
scattered. In the figure these spines are wanting. 
The shell is delicate. Fossil Echinidw abound in 
various strata from the transition beds upwards, in 
the chalk they are extremely common We have 
before us several perfect bey from Gravesend, 
Let us now turn to the Holothuide and Fis- 
tularide. 
Fig. 3780 represents—1, Holothuna Phantapus ; 
1 a, appendages round its mouth, 2, Holothunia 
apillow,; 2 a, a branch of its oral appendages 
isolated; 3, Holothuria vittata, 4, Holothuna cu- 
cums; 5, Holothuria tubulosa, 5 a, its oral ex- 
tremity; 5 5, its terminal extremity , 56 c, some 
of the cirrhi which cover the body, of the natural 
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size, 

In the Holothurides there 18 no calcareous box, 
but the body 1 invested in a dense fibrous skin of 
considerable thickness, covered externally with a 
thin epidermis, lubricated by mucus, internally 
there 1s a subcutaneous tissue of a semicartilaginous 
structure, with tendinous fibres crossing 1n vaious 
directions, serving to retain the ae fs of the body, 
which recovers itself when bent or distended. The 
form vartes, but is m general more or less elongated, 
whence the common appellation of sea-cucumbers. 
Most of these animals inhabit the warmer seas, 
ghd Me China certain species are accounted de- 

t. 

These animals, though wanting plates and spines, 
are étill furnuhed with retracatile suckers or feet, 

Ad arranged in different species. In H. 

af the European Seas, the feet are dis- 

ip theée rows along @ sort of diec on the 
ventral surfape. When the animal creeps along, it 
raise the two extremities of the body. In H pe 
pilioas the body is eovered with retrastile papi lee 
or suckers. In H. tabulosa the ventral surface 
snares By a eco 

« Wi it) » an 
ore are fire double of these 
longitudinally, and the body is 
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Besides the skin and fbro-cartilaginous tisie, 
there 1s within a panniole of strdng muscular Abres 
forming bands, which pass obliquely, longitudinally, 


and ine circular direction, the movements of the | 


amma! being thus amply 

This muscular 
membrane, of which reflected mbands support the 
viscera. The contractile wer of this muscular | 
tunic 18 very great, and its irmtability extreme, 
inasmuch that the shghtest stimulus causes violent 
and uncontrollable contractions Thus it crn 
happens when one ot these animals is captured, 
that it 18 thiown info such an inordinate state of 
spasmodic menanty as to lacerate the viscera and 
produce death. . 

The mouth 1s a simple contractile onfice, sup- 
ported by very fragile calcareous pieces, of no use 
as teeth, but serving tor the attachment of muscular 
fibres , 1t 18 surrounded by tentacula, or fringed 
appendages, varying in different, species, and which 
are organs ot touch and prehension. They are 
capable of being protruded and withdrawn inter- 
nally. The alimentary canal 1s extremely Jong, but 
simple, and its length may be the more requisite 
iront the circumstance that the Holothuria swallows 
sand, the débris of coals, portions of sea-weed, &c., 
from which the nutitive matter, of inconaiderable 
quantity in proportion, has to be extracted. 

The respiratory organs of the Holothuride: are 
very beautiful. they consst of two Jong tubes, maing 
from a cloacal sacculus, and giving off branches 
dividing and subdividing into the most delicate 
arboreacent ramifications, til] their minuteness be- 
comes extreme. Qne of these arborescent branchiw 
1s spread over the viscera, the other 18 attached 
to the inner surface of the peritoneal lining of the 
muscular tumc. Through these tubes 1s the water 
forced by the contiaction of the sacculus from 
which they spring, and in their extreme ramifica- 
tions the aeration of the circulating fluid 1s effected 

Long and numerous ovigerous tubes open by a 
common canal in the neighbourhood of the mouth. 
The circulatory and neivous systems are not deh- 
nitely understood, It would appear that in all there 
are salivary follicles. 

In the Moluccas, the Pineapple Holothuna (H 
Ananas), nearly two feet long, is in high request as 
food , indeed a great Onental thathe in Holothune 
is carned on, fleets of Malay proas visiting the 
islands north of Australia, the coast of New Holland, 
Timor, New Guinea, Ceylon, &c tiom Macassar, 
for the fishery of the Trepang, or Tripang, as these 
animals are termed. On the return of the fleet 
to Macassar the fishermen are met by the Chinese 
traders, who purchase the cargoes of the vessels, 
The animals are procured by diving They are 
split, dried in the sun, and smoked over a wood 
fire In the market of Macassa: not Jess then thirty 
varieties are distinguished. ‘They are then packed 
into piculs, each picul being one hundred and 
thirty-three pounds and a half, and about one hun- 
dred piculs form the op dt of a single proa, averag- 
ing fiom forty to fitty dolJars a picul. ‘The black 
sorts, called ‘‘baatoo,’ are in most request, the 
gray or white, called “koro,” are im less esteem, 
the picul being not worth more than twenty dollars 
Besides Titpang, these vessels trade in shark-fing, 
and the edible nests of ceituin species of swallows, 
The oy of Tripang annually sent to China 
from Macassar 1s about seven thousand piculs, or 
eight thousand three hundred and thirty-thiee 
hundredweight. Crawford says it varies in piice 
from eight dollars to one hundred and filteen dollars 
the picul, according to quality. We learn from M. 
delle Chiage that the poorer inhabitants of the 
Neapolitan coast eat the Holothuria of the Medi- 
terranean, 

We may now turn to the Fistulande, which in 
many points closely approximate to the Annelida, 
They have a worm-like body, and ae entirely 
destitute of suckers, They bury themselves in 
holes in the sand in shallow parts of the sea, and 
fiom these retreats protrude the head for the pur- 
pose of procunng food, or for respiration and the 
enjoyment of warmth; but they seldom emerge 
entirely. One species, Siponculus edulia, is in 
esteem among the Chinese of Java as an article of 
food ; and a species found on the sandy coasts of 
Europe, Thalassema echiurus, 1s used as a bait by 
fishermen. The skin, with its muscular pannicle, 1s 
much the seme as in Holothuria, and the oral orifice 
18 surrounded by tentacles, which are highly sen- 
sitive, and are for the acquisition of food. 
The ahmentary canal islong and simple, but greatly 
convoluted, and forming, to loops, terminates at 


MUSEUM OF ANIMATED NATURE. 
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the géhul Baneita, ic 
which odp.dfiecin, the Bonellia, vida, Fig, 276), 
& native af ihe ‘Meditelanean. cy vi 

In thie genus tha body is avn, ond ere 

long preboscs, consuting of a 
narrow plate; this proboscis is capable of 
elongation and contraction, and divides at ifs a. 
tremity into two branches. The Bonellia vividi 


buries iteeli deep in the sand, its ny 
emerging to reach the water, or, it this be idw, 
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| during the ebbing of the tide, to gai the air. The 


foiked extremity uf the proboscw ts not rolled 

eo as to form a complete tubs, but resembles 

aplit reed; 1t 1s moveable in all directrong, . 
oubtless serves for the seizure of food, which 1s 

conveyed down the stem of the proboscis to the Jong 

and highly convoluted alimentary canal. 


CLASS CHLELMINTHA (Owen). 


The class Cwlelmintha contains certain Entozoa or 
Parasitic Worms, in which the sexes are distinct, 
and in which nervous filaments, and sometimes even 
nervous ganglia, can be detected. There are more- 
over distinct muscles, and a digestive apparatus 
enclosed in an abdominal cavity. As examples we 
may mention the Guinea-worm (Filaia Medinensts) 
which buries itself in the skin; the Filana oouls, 2 
minute species which has been found in the aque- 
ous chamber of the eye, the Linguatula ; and vazious 
species of Ascaris, 

At Fig. 3782 we see two of these Calelmintha, 
the lower specimen being evidently one of the 
Sterelminthous gioup. 

Fig 3783 repre-ents the Strongylus equinus: tt 1s 
furnished with a sphencal head, and the mouth 18 
armed with sult spines. This species penetrates 
Into the attertes of the horse by some unaccountable 
method, and in attacks of bronchitis numbers are 
olten found in the Jarynx and bionchial tubes of 
that animal after death. 


CLASS ROTIFERA 


(Warer-tigw AximaLcutes). This smgular class 
ol micsoscopic beings was formerly confounded with 
the Polygastrica under the general title of Infusoria. 
lhe Hotilera ere, however, not only distinct, but 
occupy afar higher grade in the scale of organic 
lite, [hey denve their name fiom the appeatance 
of wheels turning round and round, near the mouth 
or at the upper pait of the body, with great velocity. 
This appearance is deceptive, and 18 found to arise 
fiom circlets consisting of minute cilia, which 1p 
rapid succession bend and unbend, producing the 
eftect sometimes of waves chasing each other ina 
ring, at other times of wheels in rapid wijrl. These 
cilia are sometimes quiescent, sometimes only 
partially agitated. They propel the muicroscopiv 
beings through the water, and moreover serve tor 
the acquisition of food. Fixing itself by means of 
a caudal forceps to any object, the aminal throws 
its ciha into violent action, producing a whilpool 
in the contiguous water, conveying to its mouth 
and hurrying thither such minute paiticles of animal 
or vegetable matter as are drawn into its mimic 
Charybdis. When not in use the cilia are te 
tracted. 

The Rotifera are divided into two orders, Nuda 
and Lopicata , the former naked, the latter covered 
with a delicate transparent horny or calcareous 
tunic, through which the internal viscera may be 
seen. The mouth leads to a gullet, vanable in 
size in different species, and this conducts to a 
gizzard or preparatory receptacle, termed by some 
the pharynx, which is muscular and armed with 
three curious teeth, for the purpose of comminuting 
the food, these teeth are extremely hard, but vary 
in size and shape in the different species. From 
this muscular teeth-armed gizzard a canal of vari- 
able length leads to the true stomach, to which are 
certain appendages, regarded by Protessor Jones 
as the rudiments of a biliary apparatus. These 
appendages vary in form and number. Bands of 
muscular fibres have been also detected, and sae 
cording to Ehrenberg, even nerves and organs of 
vision. He also considers that there exists an ex- 
tensiye vascular system. With respect to respire- 
tion, he conceives that the water w admitted into 
the cavity of the body through « tube at ita upper, 
part, and rejected through the same, the ody 
alternately contracting and expanding, and that 
certain little vibrating points atiached to twe 
Jateral y maenistne viscera, perform the offlée of 


branc 
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group 3 aa, the rotatory cilia; 6, in- 

peed branchial organs ;:d, the eye ;¢, gizzard and 

nes fi tomach ; 9 appendages of stomach; A, 
Boe; tthe te, 

“0° Big. $785 represents the same still more enlarged : 

 & cilia; p, pharynx, or tooth-armed gizzard; «¢, 

@tomach; a p, appendages to the stomach; o », 

 eg-eacs ; m, muscles; ¢, tail; o, the eye ; 4, inter- 
MP beanchie ; ¢ a, branchial cana). 
~ Fig: 8786, Notormmata centrura, one of the naked 
. Rotifera. The letters refer to the same parts as in 
Fig. 8788. 
CLASS BRYOZOA, or MOSS CORALS. 
The Moss Corals, or Ciliobranchiate Polypes of Dr. 

A. Farre, are of a higher grade in the scale of or- 

ganization than the simpler Polypes, with which 
~ fill recently they have been associated. They form 
& numerous class, Hundreds of microscopic fossil 
eoeusye been recently detected by the labours of 

_ Ehrenberg and D'Orbigny, and it would appear that 
their shells or outer tunics enter into the composi- 
tion of chalk-beds, compact mountain-limestone, 
the flints of the Jura limestone, the sea-sand of Eu- 
rope, the Mauritius, the Sandwich and other islands, 
and the sands of the Libyan desert. Of these many 
are invisible to the naked eye; others resemble mi- 
nute grains, Of these fossil forms many are still 
‘living. Some idea of the extreme minuteness of 

_ weveral ofthe fossil Bryozoa may be formed. when it 
is known that multitudes are present in the finest 
levigated whiting, without having suffered change 
in the preparation of the chalk; and that when 
spread out, mixed with water, a mosaic-work of 

-these animalcules, of varied and beautiful forms, 
may be seen by means of a microscope. 
to the Bryozoa, according to Ehrenberg, must be 
added the Foraminifera of D’Orbigny, which the 
latter naturalist regarded a conmatne a family of 
the Cephalopodous Mollusks, and allied to the Am- 

‘ monites. Of these Foraminifera, Milliola, Bilo- 
culina, Rotalia, Rosalina, Nodosaria, Cristellaria, 
&c., formerly considered as minute Ammonites, are 
examples. Ehrenberg places them in his Polythal- 
mic order of Bryozoa. For an able exposition of 
Ehrenberg’s system see the ‘ Annals and Mag. of 
Nat. Hist.’ June, 1841, p. 296; andalso the number 
for July. With respect to Ehrenberg’s views, we 
have no space to discuss them. nor would such a 
review be here in place. The Bryozoa differ from 
the ordinary Anthozoa or Polypitera in possessing a 
distinct alimentary canal, contained in an abdominal 
cavity, and a circulatory system: there are distinct 
muscular fibres to be detected by means of a power- 
ful microscope, and also nervous filaments, As 
examples of these curious animals we may enume- 
rate Lunulites, Cellepora, Flustra, Eschara, &c. 

‘The genus Lunulttes is known only in a fossil 
state. These fossils present us with an arrangement 
of cells with an opening above, disposed upon a 
single stage in concave circles or diverging rays, 
so as to form a cretaceous polypary (as the cells of 
polypes are termed), of orbicular figure, convex 
above, concave below. Fig. 3787 represents Lunu- 
lites radiata, from Grignon, &c.: a, the upper side ; 
¢, the under side ; 4, natural size, 

. » Fig. 3788 shows Defrance’s “‘ Lunulite en parasol,” 
the type of the genus Cupularia: a, a portion mag- 
nified to show the cells in which the pops re- 
sided; c, three cells, more highly magnified ; 6, the 
fossil, natural size, With these may be compared 
the Nummulites lenticularis (Fig. 3789), one of the 

' fossit Foraminifera of D’Orbigny. 

With respect to Flustra, these Bryozoa vary very 
much.in the form and character of their polyparies ; 
sometimes they appear as a cluster of minute cells, 
extended on fuci, and resembling honeycombs in 

miniature, as Flustra eriophora ; others form stems 
or leaves of a horny texture, sometimes cellular on 
one: side only; sometimes on both. A large folia- 

-¢eous: Flustra common on our coasts (F. foliacea), 
has cells of a pear shape on both sides; these cells 

“nave elevated margins, armed with spines, Fig. 

$790 representa the Flustra foliacea: a, the na- 

taral sige ; 6, some of the cells, magnified. The 
extension of the cells of the Flustra takes place 


sexing dig in the centra] part of each foliation | 


being ‘often destitute of living polypes, while the 
external ranges of cells are tenanted. There are, 
however; limite: beyond which the extension of the 
wies-of. the. Flustre does.not, proceed. In the 
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ieatew: Casbasen, fount on. the.cossts of Scotland, 
 thedells azeelongated: . The poly ea of this species 
have ‘been examined by Dr. Grant: he states that 
: the tentacles are, twentty-two.in number, with about 
. Silty cilia in 6 ,row ‘down ‘the sides. of enc 
“gee about one thousand eight hundred sells 
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the cilia which: cover them, in order to obtain 


their food. + te oe | 
_ Fig. 3191 shows—a, a portion of Flustra Carbasea, 
natural size; 6, a'‘portion magnified. 

' We have said that some of the Flustra, instead of 


being foliaceous, ericrust other bodies. Fig. 3792 
shows an encrusting species, the Flustra dentata of 
the Northern Seas, magnified, with a representation 
‘of one of the polypes protruded from its cell, with 
its ciliated tentacles spread. 

Some Flustre, we may add, are parasitic upon 
others; on the Flustra foliacea, for example, a 
parasitic Bryozoon takes its abode and spreads in 
patches on Ite cellular fronds. This singular Bryo- 
zoon ie the Valkeria imbricata (Bowerbankia densa’ 
of Dr. Farre). As its structure has been well inves- 
tigated, we shal] give an outline of it, in order to 
elucidate the general structure of the 


each a transparent horny tube, about a line in length, 
and clusters of these tubular cells rise from a com- 
mon creeping base or stem, The polype, when 
protruded from the orifice of its cell, spreads out 
ten long slender tentacles, surrounding the mouth ; 
on the outer face of each tentacle is a series of stiff 
spines, and besides them a multitude of vibratory 
cilia, which the little creature throws at will into 
the most rapid movements, so as to produce a vor- 
tex gyrating tothe mouth. The mouth is simple, 
leading to a capacious gullet, which, gradually nar- 
rowing terminates in a muscular gizzard of a 
rounded form, to which suoceeds a long conical 
stomach with glandular walls. The gizzard has 
its inner membrane tessellated with minute teeth. 

The alimentary canal emerges from the upper 
part of the stomach, and terminates below the base 
of the tentacles. 

When the animal withdraws into its tube, two 
muscles, rising from the tube, and inserted one into 
the gullet, the other into the Jower part of the 
stomach, contract and throw the alimentary canal 
into tortuous folds. But besides these two muscles 
there is a set connected with the tentacular appara- 
tus, for closing the tentacles. It must be here ob- 
served that the cel] itself may be divided into three 
portions : first, a basal horny transparent portion, firm 
and unyielding ; secondly, a soft flexible continua- 
tion; and thirdly, a marginal circle of cant 
appendages connected together by a filmy web, like 
the rays of the fin of a fish, When the polype with- 
draws itself, the tentacles are first folded up into a 
close bundle and then retracted, the oesophagus retir- 
ing at the same time. With the descent of the ceso- 
phagus the soft part of the tube begins to be inverted, 
and the setex, or bristles, close together ; these are 
drawn inwards till they disappear, the soft tubular 
part forming a sheath round them; the whole con- 
stituting a sort of stopper shutting up the polype 
in its horny case. 

Six distinct fasciculi of muscles, arising from the 


hard portion of the tube, act upon the flexible por- 


tion of the tube as retractors. 

The polypes of Flustra are modelled nearly upon 
the same plan as those of the Vajkeria (or ‘ Bower- 
bankia’), but their extreme minuteness and the 
incomplete transparency of the cells render their 
gl haa ds examination more difficult. 

It would seem as if a group of Rotifera rendered 
stationary, with their cells united, so as to form a 
fuliaceous expansion, would be then so many Bry- 
oz0a; and indeed there are nut wanting links 
which connect these two forms of Jite together. 
Among other examples of the Bryozoa, we select 
the Flustra ‘avicularis, a native of the European 


seas, 

Fig. 3793 shows a spherical mass of Flustra avi- 
cularis, of the natural size. Fig. 3794; 4, the root 
and foliaceous form, of the natural size; 6 and e, 
portions magnified. 

Pig. 3795 shows! the polypary of Electra verti- 
cella (Flustra verticellata, Gmelin): a, the natural 
size ; b, magnified. The polype 8 unkagyyn. 

Fig. 8796, Elzerina Biainvilly: a, the natural size : 
b, magnified. Animul unknown. Locality, the 
seas of Australia. 

Fig. 3797, Pherusa tubulosa (Flustra tubulosa) : 
a, ~ upper side ; b, lower side ; c, a portion mag- 
nified. 

Fig. 3798, Cellaria ceroides, from the Mediter- 
ranean and Indian seds: a, the natural size; 0, a 
portion of the lower part, magnified. 

Fig. 3799, Cellaria Salicornia, from the European 
seas; a, the natural size, b,a portion magnified ; ¢, 
a smaller portion still more highly magnified. 

Fig. 3800, Cellaria loricata, of the natural size ; 
and a branoh magnified to show the cells. - 

Fig. 3801; Canda arashnoldea: a, the natural 

s magnified. This Zoophyte 
Bryoroott'is a native of the Australian seas, 
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re’ are about eighteen thou- 1) “Fig. 9802, Caberea dichotoma: a, the 
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Fig. 3803, Acamarchis neritina: a, the natural 
size ; 6, the lower portion, magnified, showing the 
cells. This species is found in the Mediterranean, 

Fig. 3804, Gemmicellaria Dursaria: a, naturel. 
size; 6, a portion magnified. Locality, the Euro-_ 
pean seas. oo 
_ Fig. 3805, Unicellaria chelata: a, the natural 
size; 6, @ portion magnified. Locarity, tne Kuro- 
pean seas, oo 

Fig. 3506, Menipsea hyalina: a, the natural size ; 


| band o, the cells, magnified. Locality, the Indian 


Beas, 

_ Fig. 3807, Eschara foliacea. The magnified por- 
tions show the arrangement of the cells, on a fron- 
descent or leaf-like polypary. 

Fig. 3808, Andonea foliitera, a foliaceous species, 
with minute cells, or leaf-like polyparies. —_ 
Fig. 3809, Cellepora pumicosa : a spongy maas of 
minute 'cells encrusting the branch of a zoophyte. 
_ Fig. 3810, Retipora cellulosa: a species with leaf. 
like es penone; vaving the cells opening on one 

face only. 

Fig. 3811, Discopora verrucosa. The two figures 
show the species of the natural size and magnified, 
The cells are close and elevated, and encrust other 
bodies. The polype is unknown. . 

We may here observe that the Bryozise, or Cilio- 
branchiata, constitute the order Zoophyta ascidivida - 
of Dr, Johnson, and the family Operculifera, or ° 
Eschariea, of other naturalists. Though structurally 
elevated above the ordinary Zoophytes, or Phy- 
toze of Ehrenberg, which in their general mode 
of existence, in their Re yperies and plant-likeaspect 
ey resemble, it will be necessary, in order to 
understand this group of beings, to obtain clear and 
precise ideas of the stmple Polypes, between which 
and the Rotifera and the stemmed Echinodermata, 
or Encrinites, they seem to form a Jink of union. 

The simple or ordinary Polypes, Phytozoa, are 
placed in the Acritous subkingdom, viz. that in 
which no distinct nervous system isto be discerned ; 
to this subkingdom we will immediately direct our 
attention, and beginning at once with the lowest 
forms of animal creation, the Sponges, pass up the 
ascending grades of existence which that sub- 
mee presents, It is in this way only that we 
shal] be able to render the subject clear to our 
general readers; and at the outset, we must ad- 
monish them, that the ideas of life and organization 
which are derived from a consideration of the 
higher classea of the animal world, where we find. 
nerves, biood-vessels, viscera, and muscles, must be 
set aside. We are about to contemplate animal 
life in its siinplest phase, and, marking as it were 
its dawn, trace up its primordial developments. 


SUBKINGDOM ACRITA. 


Tues beings of this subkingdom, which, with the 
exception of certain Entozm, are all aquatic, pre- 
sent us with varied forms; all however consist 
exsentially of a gelatinous and, it appears, homogene- 
ous substance, of which the solid constituents bear 
but a trifling proportion to the fluid. This homo- 
geneous gelatine is sometimes unsupported by any 
kind of framework ; in other cases, it either invests 
@ support or is contained in a sort of externad case 
or investment formed by the process of’ secretion. 
In the substance of these animals no nerves have 
been detected, but nervous molecules are probably, ’ 
blended with it; there are no true blood-vessels, 
yet in some, canals are excavated in the substance, 
through which fluids, absorbed, circulate and are 
carried to a central cavity ; and this apparatus 
fulfils at once the purposes of nutrition and aération. 
In some a more perfect digestive Jaboratory is 
present, and a more definite respiratory apparatus. 
In most, no muscular fibres are to be perceived, 
yet of these many contract and expand their bodies 
and are furnished with moveable and sensitive 
tentacles by which they seize their prey. Maay 
are capable of locomotion, but others are fixed like 
the plant to one spot for life. Some secrete a fluid 
of an irritating quality, which gives great pain to the 
hand with which it comes in contact. There is 
ordinarily no distinction of sexes, and reproduction 
takes place either by the simple division of the 
body, by granular ova, or gemmules which become 
detached from the parent body, the form of which 
they ultimately assume. — : | 
In many instances the Acrita form compound 
animals: numbers united together, form a vital 
whole, constituting ene animal, if we regard it in. 
some points; but many, if we regard it in others. 
Such are the Zoop ten, ‘the Diphyes, and others. 
In the case of the latter, the body consists-of two _ 
portions, a larger and smaller; but the junction is. 
so slight, that it is almost impossible tounderstand | 
the nature of the connexion between them, the 
more especially as their separation is not destructive 


" Of life. Leaving these general observations, we 
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shall proceed to a more definite review of the 
classes into which the subkingdom Acrita is divided 


CLASS PORIFERA 


(SroncEs).— Who that takes up a piece of sponge 
would regard it as an animal production? yet such 
is it regarded by most zoologists. Sponge however, 
as ordinarily seen, is not the animal itself, but the 
framework upon which the living mass is sustained. 
In its original state it was invested with a filmy 
coating of cae granular gelatine, every fibre, 
every lament heing covered, as if indeed it had 
been dipped in jelly, It is this gelatine, replete 
with Lidl apha granules, which really constitutes 
the animal, and it is this that produces the cellular 
fiamework called sponge. 

It is in the seas of the warmer latitudes that 
sponges are principally to be found; theretheyluxuri- 
ate, attaining to the largest dimensions, and display- 
ing the most varied forms. Fixed to the rock, they 
festoon the deep sea caves, line the walls with sub- 
marine grottoes, and hang like fantastic pendants 
from the roof; some like inverted vases, some like 
fans, rome like intertwisted branches, 

The common sponge of the Mediterranean was 
well known to the ancients, and applied to the 
same purposes as at present. The London market 
is supplied from several ee and distinct species 
are in use, varying in their quality. If we take a 
portion and examine it, we shall find it made up ofa 
maze of elastic horny fibres crossing each other in all 
directions, and forming a cellular mass permeated 
by innumerable pores, which, when the sponge is 
dipped in water, absorbs the fluid by capillary 
attraction. Besides these minute pores we find 
large and cdlefinite canals opening on its surface and 
which traverse its substance. Now, in ite natural 
condition, invested with living gelatine, the sponge 
is perpetually imbibing sea-water through the 
pores, which saturates the whole mass; this is 
again expelled in streams through the canals, and 
thus a constant circulation is maintained. This is 
the amount of our knowledye respecting the aéra- 
tion and nutrition of the sponge. it is indeed pro- 
hable thdt by some process of abso: ption the sponge 
tukes up and incorporates nutritive matter; but 
how the circulation of the sea-water is effected is 
still a mystery. It has been said by Lamarck, 
Lamouroux and others, that sponges when touched 
exhibit slight tremulous or contractile movements; 
but later observers, as Dr. Grant, MM. Audouin 
and Milne Edwards, assert the contrary, and affirm 
that no wounds or lacerations elicit the shghtest 
tremor in the living gelatine. There are moreover 
no vibratile cilia for the production of currents ; 
and consequently by what agency this palpable 
circulation 1s effected has yet to be demonstrated. 
As every part of @ sponge is similarly organized, 
and carries on the same functions, it will hardly 
“surprise us fo learn that if divided into portions 
each piece becomes an independent being, yet it 
is not in this manner that it multiplies. The sponge 
x geMmMIparous ; it gives birth to gemmules, or little 
oval granules, the rudiments of future sponges. At 
2ertain seasons of the year the canals traversing 
the sponge are found to have their gelatinous 
lining studded with little yellow buds sprouting 
from it; these increase and at Jength become de- 
tached, and are carried out by the stream of water. 
Strange to say, these gemmules appcar to be more 
highly organized than their parent. Their figure is 
cu-shaped, and their larger extremity is covered 
with numerous vibratile cilia, which are rapidly 
avitated, pene currents in the surrounding 
Water, and propelling them along. Thus they 
swim, free and active, {o a considerable distance, 
il] @ suitable locality offers for their settlement : 
they then attach themselves, never to remove; the 
cilia disappear; they begin to grow, assuming their 
tpecific form, develop their horny or stheious 
framework, and in turn give origin to other pro- 
genies. The wisdom of this arrangement is very 
evident: the sponge affects calm and tranquil 
spots, and were the myriads of gemmules to 
become fixed at once, on exclusion from the 
parent, the spot would be grown up with sponges, 
and the distribution of the species throughout the 
sea would depend upon mere casualties, 

The fibrous struction of sponge may be considered 
as the rude skeleton of the living animal; and the 
characters of this framework vary greatly in different 
species. ‘Those of the sponge in ordinary use are too 
well known to be detailed, but in many this frame- 
work consists ofa firm inflexible tissue of interwoven 
filaments, which are tubular; the living gelatine is 
also firmer, and not only exhibits bands of a more 
tenacious or cartilaginous consistence than ordinary, 
but is more or less replete with minute erystallized 
spicula, haven d fusiform, sometimes three-rayed. 
Multitudes of the spicula are placed around the 
internal walls of the canals which they line. They 
may be obtained by washing a sponge of which the 


animal matter is decomposing, or by fusing at 4 
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before the blowpipe. They are found to consist of 
silica, or flint, and, minute as they are, are capable of 
scratching glass. Inthe genus Tethya the frame- 
work consists almost entirely of silicious spicula 
or filaments, and quantities are found in the ashes 
of Spongilla fluviatilis and other species: a minute 
portion of silica has been found in the ashes of the 
common sponge ; and it appears that in proportion 
to the density of the fibres of the sponge 8 the 
proportion of silica entering into their chemical 
composition. In elastic sponges the fibres consist 
principally of animal matter. Fig. 8812 represents 
—1, the Spongia oculata, of the British coast: in 
this the pores are seen and the canals from which 
the currents are issuing ; 2, the anastomosing horny 
fibres of common epunge; 3, a@ silicious spiculum 
of Spongia papillaris; 4, of Spongia cinerea ; 5, of 
Spongia panicea; 6, a calcareous spiculum of 
Spongia compressa; 7, transverse section of a 
canal of Spongia papillaris, to show the structure, 
and the gemmule passing along the canal; 8, gem- 
mule of Spongia panicea; 9, the same, seen at its 
larger end, with a circle of water produced by 
ciliary action; 10, young Spongia papillaris com- 
mencing to grow from a gemmule attached to the 
rock, 

Sponges, like plants, while retaining their specific 
characters, luxuriate in individual differences; the 
general form, the general aspect of each species is 
preserved, but as no two plants precise correspond 
in the number of branches or of Jeaves, so do these 
in like manner vary as accidental circumstances 
may determine. When torn or injured, sponges 
repair the wound; we have several specimens that 
have been Jacerated, and show distinctly the new 
matter by which the hiatus has been filled up. 

Fossil sponges are numerous; they are found in 
he oolite, in the green-sand formation, and ina si- 
icious state in the chalk. 


CLASS PHYTOZOA | 
(Anthozoa, Ehrenberg; Polypifera, Grant; Zoo- | 
phys of older authors). 

-ausing from the non-irritable sponges, we advance 
1o a class interesting from the nature of the sub- 
jects it comprehends, and from their varied forms 
and elegant appearance. Many indeed, at a first 
view, so closely resemble delicate sea-weeds, that we 
are not surprised to find them considered as such 
by persons who have cullected them on the shore, 
where they may be observed, some attached toshells, 
some to pebbles dr stones, and others to the fronds 
of fuci. Their true characters indeed have been but 
recently understood, and thelr first elucidation is 
due to John Ellis, F.R.S., whose paper on the Iis- 
tory of Corallines and other marine productions found 
on the coasts of Great Britain and Ireland was read 
before the Royal Society, in June, 1754. 

Though on our coasts many beautiful species of 
the thore plant-like species exist, as Thuiaria, Cam- 
panularia, and Sertularia, if is in the warmer lati- 
tudes of the ocean that the Phytozoa, or Polypifera, 
display ther wonderful variety of forms, from fans 
of network, or streamers, bending like osiers before 
the waves, to cotals with chaliced flowers, and Ma- 
drepores, which encrust rocks, form reefs dangerous 
to the navigator, or rise in islets covered with inter- 
tropical vegetation. 

In order to convey a clear idea of these polype- 
bearing animals, let us begin with the simplest of 
their forms. There isin fresh water a minute ge- 
latinous creature termed Hydra, of which several 
species are known (as H. viridis, H. vulgaris, H. 
fusca, &c.). These animals are of slender figure, 
with an internal cavity, and an oral orifice surrounded 
by moveable arms or tentacles. They possess the 
most extraordinary powers of contraction and elon- 
gation, and are highly cainivorous; they attach 
themselves by means or a caudal sucker to the leaves 
of aquatic plants, and spread abroad their arms in 
quest of prey, which they drag to the mouth and 
engulf. No nerves or muscular fibres have been 
detected, but the gelatine ia See! the body is 
replete with minute granules. e Hydra is tena- 
cious of life, and when cut asunder, each part be- 
comes a perfect and independent being : yet though 
upparently insensible to pain, it appears to appre- 
ciate the presence of light; and its tentacles doubt- 
Jess feel the prey round which they cling. The 
Hydra is free, and moves about over the surface of 
leaves, or swims in the water with the tentacles 
downwards, the caudal sucker acting as a float; 
when alarmed, it contracts its tentacles and shrinks 
into the form of a small globule, easily escaping ob- 
servation. These minute creatures are not uncom- 
mon in clear ponds or slow rivers. In the Hydra we 
have an example of a free, independent, gelatinous 
polype of the simplest structure, the digestive appa- 
ratus ane a simple excavation of its substance ; it 
is itself a digestive sacculus; a stomach fringed with 
tuntacles for its own supply. 

Now suppose one of these should expand greatly 
and deposit within itself a calcareous substance, act- 


(Puyrozoa, 
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ing as a sort of rude skeleton, invested with gelati- 
nous film, much as we have seen in the sponge, and 
become, though not fixed, peg vata locomotion, 
Such a being we have in the Fungia, one of the 
Madrephyllicea of De Bleinville; the stony axis or 
polypary of which has the upper surface adorned 
‘with radiating plates, rendering it not unlike a 
mushroom. These animals are found in the Indian 
Seas, and lie loose and unattached upon the soft 
sand at the bottom of the water. The gelatinous 
investment is contractile, and reproduction takes 
pace by buds or gemmules, which grow, become at 
ength detached, and are carried away by the waves, 
Fig. 3813 shows Fungia patellaris: a, the upper 
face, b, the lower; the middle figure is @ side 
view, the other shows the section of a portion. 

Here then we have an example of an independent 
polype investing @ radiated skeleton, though all the 
species have not tentacles. In many, however, as 
in Fungia actiniformis, they are numerous, and thick 
on the upper disc, in the centre of which is the 
mouth. 

Let us advance another step, and fancy a gela- 

tinous extension, common to many polypes, united 
as it were into one compound unity, and secreting 
for the internal support, or skeleton, a branching 
calcareous tree, with cells on the branches, in which 
the polypes are lodged, and from which they may 
protrude and expand their tentacles; such we have 
in branched madrepores, as QOculina, Dentipora, 
Millepora, &c, In other instances the gelatine ma 
secrete large calcareous masses for its support, wit 
polype cells variously arranged, as in Astrea, Mean- 
drina, &c. In these instances the calcareous support 
is firmly consolidated to the rock on which it 1 
based, and the polypes, often of most beautiful tints, 
resemble thickly scattered flowers on a glistening 
bank orsilvery tree. We must not suppose, however, 
‘hat a solid calcareous axis is always deposited—on 
he contrary, sometimes, as in Gorgiona, we find the 
axis horny and elastic ; in this case it is generally in 
form of a fan, or like a branch of the weeping-willow, 
and, rooted on the rock, bends to waves. In these 
“nstances there are no polype cells in the horny stems 
or twigs, but only in the gelatinous bark, or cortical 
substance which invests them, and in these do the 
animal flowerets dwel]. In other cases, as in the 
Isis Hippuris, the stem is composed alternately of 
joints of fiexible horny matter, and of calcareous 
substance, resembling interrupted beads of white, 
This stem is clothed with the gelatinous bark, of 
considerable thickness, in which are the poly paties, 
or polype cells. 

So far we have described the genera) nature of 
Phytozoa, in which the living gelatine, uniting mul- 
titudes of animal flowerets or polypes, invests an 
axis differing in form and substance. Let us, on 
the contrary, now picture a number of polypes united 
by threadlike films into one being, and these threads 
cased within a tubular sheath of horn, which they 
have secreted. Let us picture the whole as a tuit 
of delicate vegetation, a frondescent plant of tubu- 
lar horn, with oritices or cups or bells bestudding 
every branch, in which the polypes reside, and from 
which they can protrude their contractile tentacles. 
Such have we in the Sertulariz, compound tubular 
Phytozoa, which we find :coted to stones and shells 
in abundance on our own Coast. 

There are, however, some Phytozoa which inhabit 
calcareous tubes, and in some instances these tubes 
are collected into masses of considerable extent, all 
ranged in order, like reeds bound together, or the 
pipes of an organ : they are open at one end, through 
which the polypes, independent of each other, ex- 
cept when they form the bands or stages which 
unite the pipes together, protrude their flowerete. 
ae ‘s the beautiful Tubipora musica, of a deep 
red. 

Distinct alike from the cortical and the tubular 
Phytozoa are the Alcyonida. In these there 1s 
neither a calcareous axis nor a horny or calcareous 
sheath; but a firm cartilaginous mass, with calea- 
1eous spicula dispersed through its substance, at 
least in somé instances, is studded with hydra-like 
polypes, each in its own cell, the cells being exca- 
vated in the living gelatinous mass, to the nutriment 
of which, as the common bond of union between 
them, they all alike contribute. These may be called 
compound cartilaginous Phytozoa. 

A very strange form is represented by the Pen- . 
natule, or Sea-pens, of which Cuvier forms a distinct 
group. Here we find a calcareous stem with lateral 
branches disposed on each side, the whole bearing 
some resemblance to a quill-feather; along each 
branch are cella, in which the polypes reside, and 
these are united by a living filmy thread, sheathed 
in the branches and shaft. The Pennatule and Vir- 
gularie are free, and carried about by the waves. 

Another form of Phytozoa is presented by the Ac- 
tinises, or Sea-Anemonies, which are so abundant on 
the rocks ulong our shores, and to which they adhere 
by their base, expanding their richly-tinted arma in 
quest of prey Some specics ere unattached, Al- 
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lied to them are the Zoanthi, united by common base 
to each other, this base being adherent to the rock. 
Here we have made a great advance in the scale of 
organization; we have in the structure of the Ac- 
tines, muscles, @ true stomach, and nervous fila- 
ments. 

So far we have endeavoured to render clear an 
idea of the nature of polypes, simple and compound, 
cortical or tubular; we have selected only a few of 
their principal modifications, by way of iliustrating 
the general nature of the Phytozoa; our object be- 
ing in this short introduction to lead the reader from 
the simple unclad polype to the compound forms, 
where congregated polypes are united into one livin 
whole, wnile at the same time each acts for itself’; 

one contracting, another expanding, at the same 
instant. In one sense we may consider each polype 

asa distinct beimg; in another sense, as forming a 

part of a compound unity through which vitality 1s 

equally diffused. In these aggregated forms, the 

polypes all labour to one end; they constitute a 

community, every individual of which contributes 

to the nutrition of the general body But as there 
are no nerves, they can neither participate in each 
other’s movements or each other’s feelings. If one 
polype be destroyed, the rest are unaffected. We 
commenced our observations on the Acrita by saying 
that all ideas of hfe derived from a consideration of 
the higher animals of creation must be banished, 
and a contemplation of the sponges and Phytozoa 
will surely justify our remark. Deadness to pain, 
yet feeling for light, contractility, expansitality, and 
motion without muscles; digestion and nutrition 
without lacteals, absorbents, or blood-vessels ; repro- 
duction by simple division or budlike sprouts; the 
vital unity of myriads, and yet their personal dis- 
tinctness—these are characteristics which surprise 
the more, the more we reflect upon them; and when 
to these characteristics we add those taken from 
their rude skeletons, their horny tubes, their cells, 
their plant-like forms, and made of attachment, we 
must confess that the Phytozoa are among the most 
mysterious of living thmgs which the Fiat of Ciea- 
tive Wisdom has called into existence. 

Let us now attend to our pictorial specimens of 
this class, taking first the Lithophytes, or Stony Phy- 
tozoa, into consideration. oe 

To the Family Madrephyllicea of De Blainville 
belongs the genus Fungia, of which we have already 
spoken. (See Fig. 3813.) In scme species there 
appear to be no tentacles, but in others tentacles 
exist, covering the upper suiface. In Fungia crasel- 
tentaculata these are thick, conical, and hollow, of 
a brown colour, and transversely striated, terminat- 
ing in a greenish yellow facet perforated by a 
minute orifice. They are strongly prehensile, urg- 
ing to the mouth small crustacea or other animal» 
on which the Fungia subsist. When alarmed the 
tentacles are withd:awn between the lamine of the 
calcareous axis, and the flesh shiinks down and 
accumulates in the interstices. The Fungiw, as we 
have said, are free, reposing on the sand; but the 
Lithophytes, asa rule, are rooted or fixed to the rock 
which supports their branched expansions or ex- 
tended masses. To this group belongs the elegant 
Caryophylha cyathus, Fig. 3814, in which the gob- 
let-like cells are elevated upon a fixed calcareous 
base; the cups or cells are striated externally, and 
the polypes which they lodge have asingle o: double 
coronet of short, thick, perforated tentacula. The 
species arenumerous. To the present group belong 
many forms found only ina fossil state, as Colummnazia, 
Stylina, Catenopora, Syringopora, &c. Fig. 3815 re- 
presents Catenopora escharoldes, from the transition 
rocks. It isa Jamelliferous coral, with tubular and 
often oval cells, furnished with radiating plates, 
united laterally into a calcareous polypary of a 
‘conical figure, fixed, and composed of vertical fixed 
iameller. 

Fig. 3816 represents Syringopora geniculata. 
Large masses of this coral occur in the carboniter- 
ous limestone, composed of tubular vertical cells, 
radiating interiorly, as may be seen by polishing a 
portion of the surface transversely to the direction 
of the tubes. The Syringopore were ranked by the 
older writers as Tubipore. 

There is a group of corals termed Meandrina, 
or popularly Brain-corals, of which some splendid 
specimens may be seen in the British Museum. 
They are generally in the form of large rounded 
masses, exhibiting a surface covered with sinuous 
ridges winding in every direction, and anastomos- 
ing with each other, like mimic Alps with valleys ' 
between; from the centre of these valleys to the 
top of the winding ridges are multitudinous linear | 
depressions or pits divided by transverse Jamella:. 
In a state of nature the whole of this mass is co- 
vered by a gelatinous film, and myriads of polypes, 
of minute size, with short tentacles, occupy the 
linear pits; so that when all become expanded and 
in action, the surface seems alive wit 
neings; all active in the acquisition of food, or the 
erie of oe calcareous polypary. 
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| by short tentacles. The lower figure is of the natu: 
ral size. 

We may now pass to a famil 
which is thus described by 
polypes are in general very slender, and provided 

| with asingle circle of slender tentacles; the cells 
are often of considerable size, but always without 
| lamelle or strige, within or without the tubes. The 
polypary 18 fixed, and varies in shape. Remov- 
ing from this family the palmated kinds to form 
the genus Palmipora among the Madrephylhioea, M 
de Biainville still enumerates iwenty-three genera, 
arranged in A ieee according to the characters of 
the cells. uMerous species exist only in a fossil 
state, in the transition and carboniferous strata, 

In Favosites the cells are polygonal, prismatic, 
contiguous, vertical, or diverging; the walls of each 
cell are pierced with, and the inside is divided by, 
trausverse septa; the polypary is either branched 
Or massive. Ehrenberg places this genus near 
Astrea. The species known are all fossil. Fig. 3831 
represents Favoaites Gothlandica, Goldfuss: a and 
b, two specimens ; ¢, nuclei of the tubes; d, tubes, 
magnified ; ¢, portion of a vertical section. 

Another genus, also fossil, is termed Terebellaria. 
It 18 branched, with smal) oval cells arranged in 
quincunx oider on the surface of the polypary. 

Fig. 3832 represents a beautiful species, Tere- 
bellarta ramosissima, found in the oolite of Caen, 
and also near Bath. 

Another form, in which the cells are rounded and 
poritorm, 18 represented by Stromatopora, of which 
the Stromatopora subconcentrica, Fig. 3833, is found 
in the transition limestone. The polypary is hemi- 
spherical, formed alternately of solid and porous 
layers, supenmposed upon each other. Reterring 
to Fig. 3833: a shows the surface of a mags, re- 
duced ; 6, a vertical section, reduced; ¢, a portion 
highly magnified. 

The genus Heteropora presents us with fossil 
ppecies of a branched character, in which the cells, 
of different sizes, some Jarge and some smal), are 
dispersed over the whole surface. Fig. 3834 repre. 
sents the Heteropora cryptopora, from the chalk of 
Maestncht. . 

We shall conclude this sketch of the Millepornda 
with the genus Hornera, of which there are both 
recent and fossil species. The polypary is fragile 
and branched, and the cells, which are prominent 
and arranged nearly in quincunx order, are disposed 
over the mmer face of the branches, the opposite face 
being furrowed. The polypes have not been ob- 
served, Fig. 3835 represents the Hornera trondicu- 
lata: a, the natural size; b, the upper; c, the lower 
surface of a branch, magnified. 

Before leaving these stony corals, it may not be 
out of place to givea brief attention to coral reels 
and islands, respecting which so much has been sail 
by voyagers in the Southern Ocean. And heie we 
must referto Mr. Darwin's admirable work, in which 
he gives the results of his own personal observations. 
Among the Voral islands, consisting of rings encir- 
cling a lagoon, may be notice the Keeling or Cocos 
islands, about s1x hundied miles from the coast of 
Sumatia; one of these, Whitsunday Island, says Mi. 
Daiwin, will serve to give an excellent idea of the 
general appearance of an annular Coral island, en- 
cucling a placid lagoon, and covered with cocoa: 
nut trees, which in process of time have clothed 
what was once a bare and water-washed reef. Wath 
reterence to Keeling Island he says, ‘The annu- 
lar reet of this lagoon island is surmounted, in the 
greater part of its length, by linear islets. On the 
northern or leeward side there isan opening through 
which vessels reach the anchorage. On entering, 
the scene was very cunious and rathe> pretty ; its 
beauty, however, bemg solely dependent on the sur- 
rounding colours. ‘The shallow, clear, and still water 
of the Jagoon, resting in its greater part on white 
sand, is, when illuminated by a vertical sun, ofa most 
vivid green, This brilliant expanse, severa) miles 
in width, 1s on all sides divided, either from the 
daik heaving water of the ocean by a line of suow- 
white breakers, or from the blue vault of heaven by 
strips of Jand crowned at an equal height by the 
tops of the cocoa-nut trees, As a white cloud here 
and there atfords a pleasing contrast with the azure 
sky, so in the Jagoon dark bands of living coral ap- 
pear through the emerald-green water.” Sueh as 
the picture of a coral island, to which the waves 
drift the germs ol a tropical flora, to which sea-bics 
repair, and build uninterrupted for centuries, till 
man arrives and claims it as his own. 

Besides Jow annular islands encircling a lagoon, 

In the genus Porites the polypary is fixed an: | there are reeis of coral encircling islands, at vaiious 
rudely branched or diversiform, and of porous tex- # distances frum the shore, such, for instance, as that 
ture. The cells are polygonal, unequal, and incom- || of Vamikoro, where La Perouse was shipwrecked. 
pletely radiated. The polypes have twelve short | « The reet runs there at the distance of two and, in 
tentacles. some parts, three miles from the shore, and is sepa- 

Fig. 3829 represents Porites clavaria, with club- || rated from it by a channel, leaving a geneial depth 
shaped branches. of between thirty and {forty fathoms, and in one part 

Fig. 3830 represents the polypes of Cladocora ces- |! no Jeas than fifty, or three hundred feet. Externally 
pitosa, showing the mouth and the disc, surrounded | the reef rises from an ocean poi deep.” 


e > a4 














‘de of the natural size. ; 
® genus Pavonia comprehends several very termed Milleporides, 


.de Blainville :—The 


est Indies and those of the South § 
es and a Is) 
hey are distinguished by the foliated apts of 


singular fungi which we find 
of decayed trees. The polypes 


\ 


useum. 


Fig. 3818 represents Pavonia boletiformis. 

M. de Blainville places under a section which he 
terms Madrastreea, various genera, as Astriea, 
Oculina, &e. 

In Astrora the calcareous mass adheres to rocks, 
and has the upper surface covered with roundish 
or subangular depressions or shallow cells, with 
radiating lamelle@. In some apecies these cells 

are contiguous, in others they are separated by in- 
tervals. Many species are known only in a tossil 
state. It isin the cells of Astrea that the polypes 
reside; the mouth is rounded, and placed in a dise 
furnished sparingly with rather short tentacles, 
forming a single row. 

Fig. 3819 :epresents the Astraa ananas. In this 
the cells are roundish and approximate, with distinct 
radiating Iameile. 

Fig. 3820, the Astreea rotulosa, found in the 
Wert Indian Seas. The star-like cells are distinet. 

Fic. 3821, Astrea favosa, common in the East 
Indian Seas. The starry cells are contiguous. 

The polypes are all umted by a gelatinous ex- 
pansion covering the calcareous coral. Many are 
very beautifully coloured, resembling green flowers 
with a deep blue disc. 

In the genus Oculina the coral is fixed and 
branching, each branch being studded with ele- 
vated cells having internal calcareous radiations ; 
the whole forming an elegant arborescent mass, 
The polypes do not appear to be known. 

Fig. 3822 represents the Oculina axillaris. M. 
de Blainville distinguishes atnbe of Lithophytes or 
stony Zoantharia under the title of Madreportwa: 
the corals of this section are mostly aborescent, 
with the cells partially lamellated, the interstices 
being constantly porous. ‘To these Madiepores be- 
Jongs the genus Dentipora: this coral is aboies- 
cent, with deep, circular, elevated cells, each having 
ten internal dentiform lamella. The polypes ae 
unknown. 

Fig. 3823 represents Dentipora virginen: a, a 
eee magnified; 5, asection of one of the lamel- 
ated cclls, magnified. 

Another remarkable genus is Gemmipora. In 
this form the calcareous axis is arborescent or 
laminiform, fixed, and of a porous structure; the 
cells are deep, cylindrica), and somewhat lamel- 
Jated within ; their edges are elevated. The animals 
nie destitute of tentacles. Fig. 3824 1epresents 
Gemmuipora mesenterina, diminished: a, a portion, 
of the natural size. 

In the genus Madrepora the calcareous axis 1s 
urborescent and very porous; the branches and 
expansions are crowded with small elevated cells, 
wiving them a roughened appearance. The minute 
mulfitudinous poly pes have twelve simple tentacles. 
There are reveal fossil as well as recent species 
deseribed, 

Fig, 3825 represent» Madrepora abrotanoides, di- 
minished: a, the termination of one of the branches, 
of the natural size. 

The genus Palmipora presents us with branched 
forms of coral, but the branches end palmate or digi- 
tated ; and the cell» are small, scattered, and not ele- 
vated, The branched mass is fixed, and of a porous 
structure, being externally reticulated: animals un- 
known. Fig, 3826 represents Palmipora alcicornis 
(Millepora alcicoinis, Linn.). 

In the genus Hehopora the fixed calcareous poly- 
pary is of an inegular form and of porous structure ; 
the cells are cylindrical, not elevated, and par- 
tially lamellated internally. The polypes are short, 
with a coronet of fifteen or sixteen tentacles. 

Fig. 3827 represents Heliopora cerulea (Pocil- 
lopora ewrulea, Lamarck), from the equatorial seas. 

n Alveopora the cells are deep, polygonal, ir- | 
regular, with perforated or reticulated walls; the 
mass is of porous structure. The polypes have 
twelve simple tentacula, Fig. 3828 represents Al- 
veopora retepora. 
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Sometimes 
‘and sometimes vast reefs form barriers running for 
miles parallel to a coast. Such is the great barrier 
described by Flinders as fronting the north-east coast 
of Australia, having a Jenath of nearly a thousand 
miles: it runs parallel to the shore, at a distance o! 
twenty, thirty, and in some fifty and even seventy 
miles; and the arm of the sea between it and the 
shore varies from ten to twenty fathoms in depth, 
this increasing at one end to forty and even 
sixty.. In reference to Keeling Island, Mr. Darwin 
writes, “I am glad we have visited these islands ; 
such formations surely rank high amongst the won- 
derful objects of this world. It is not a wonder 
which first strikes the eye of the body, but rather, 
after reflection, the eye of reason. We feel sur. 
prised when travellers relate accounts of the extent 
of certain ancient ruins; but how utterly insignifi- 
cant are the greatest of these when compared to 
the pile of atone here accunmilated by the work of 
various minute animals { Throughout the whole group 
of islands every single atom (excluding earth sub- 
sequently brought in vessels from Malacca and 
Java), even from the smallest particle to large frag- 
ments of rock, bears the stamp of having been sub- 
jected to the power of organic arrangement. Captain 
Fitzroy, at the distance of little more than a mile 
from the shore, sounded with a line 7200 feet long, 
and found no bottom. This island is therefore a 
lofty submarine mountain, which has a greater in- 
elination than even those of volcanic origin on the 
land.” Now as the lamelliform coral poly pes, to the 
untiring labours of which these islands, circular 
reefs, and vast barriers are due, cannot exist at a 
great. depth, and indeed on the contrary, as was 
proved by Mr. Darwin, cease to exist at a short dis- 
tance below ten fathoms, and prefer a Jess depth, 
where they feel the influence of the light and 
warmth of the sun, it becomes a question under 
what circumstances these vast masses, these reefs, 
these belts, these islands, have been deposited, and 
which are incontestably coral in their structure. 

‘« As long,” says Mr. Darwin, ‘aa no facts beyond 
those rebating to the structure of lagoon islands were 
known, so as to establish some more comprehensive 
theory, the belief that corals constructed their habi- 
tations, or, speaking more correctly, their skeletons, 
on the circular crests of submarine craters, was both 
ingenious and very plausible. Yet the sinuous 
margin of some, as inthe Radack Islands of Kot- || 
zebue, one of which is fifty-two miles long by twenty | 
broad, and the narrowness of others, as in Bow 
Island (of which there is a chast on a large scale, 
forming part of the admirable labours of Captain 
Beechey), must have startled every one who con- 
sidered this subject.” Indeed, where reefs encircle 
islunds, as in the case of Tahiti, we cannot suppose 
them based on the sides of a crater; and in the in- 
stance of lagoon islands, on the volcanic theory, we 
ought to find the lagoon of tremendous depth. We 
consider that the theory of stibsidence renders the 
whole operation’ clear, and hdre we must quote the 
words of Mr. Darwin, whose admirable elucidation 
of thix subject we earnestiy recommend to the atten- 
tion of our readers. “ The théory is simply, that as 

cubsides very gra- 
dually, trom the action of subte}rinean causes, the 
coral-building polypi soon raisé again their solid 
masses to the level of the water; but not so with 
the Jand—each inch lost ts irreclaimably gone; as 
the whole pradually sinks, the water gains foot by 
foot on the shore, till the last and highest peak is 
finally submerged. 

“Before | explain this view more in detail, J 
must enter on a few considerations which render 
such changes of level not improbable. Indeed the 
simple fact of a large portion of the continent of 


the land with the attached not 


South America still msing under our eyes, and 
abounding with proofs of similar elevations on a 
grander scale during the recent period, takes away 
any excessive improbability of a movement similar 
in kind, but in an opposite direction, Mr. Lyell, 
who first suggested the idea of a general subsidence 
with reference to coral reefs, has remarked that the 
existence of so small a portion of land in the Pacific, 
where so many causes, both aqueous and igneous, 
tend to its production, réndera such sinking of the 
foundation probable. There is, however, another 
argument of much greater weight, which may be ! 
inferred from the inconsiderable depth at which | 
corals grow. We see large extents of ocean, of more 
than a thousand miles in one direction, and several 
hundred in another, scattered over with islands, none 
of which rise to a greater height than that to which 
waves can throw fragments or the wind heap up 
sand. Now, if we leave out of the question subsi- 
dence, the foundation on which these reefs are built 
must in every case come to the surface, within that 
small limit (we may say twenty fathoms) at whic 
corals can live. This conclusion is so extremely 
improbable, that it may at once be rejected ; for in 
what countrv can there be found a broad and grand 
range of mountains of the same height within one 
















teefs rather fringe than encircle islands: 
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red and twenty feet? But.on the idea of sub- 
sidence the case in at once clear, As each point, 
one after another, according to its altitude, was sub- 
many islets now standing at one level. 

“Having endeavoured on general grounds not 

7 degree of improbability 
only to remove any extreme deg F 
in the belief of a general subsidence, but likewise to 
show that it is almost necessary to account for the 
existence of a vast number of reefs on one level, we 
will see how far the same idea will apply to the 
peculiar configuration in the several classes. Let 
us imagine an island merely fringed by reets extend- 
ing to a short distance from the shore; in which 
case, as we have before remarked, there 1s no diffi- 
culty in understanding their structure. Now, let 
this island subside by a series of movements of ex- 
treme slowness, the coral at each interval growing 
up to the surface. Without the aid of sections it is 
not easy to follow out the result; but a little re- 
flection will show that a reef encircling the shore at 
a greater or less distance, according to the amount 
of subsidence, would be produced. If we suppose 
the sinking to continue, the encircled island must, 
by the submergence of the central land, but upward 
growth of the ring of coral, be converted into a 
lagoon island. If we take a section of some encir- 
cled island on a true scale, as for instance, Gambier, 
which has been so well described by Captain 
Beechey, we shall not find the amount of movement 
very great which would necessarily change a well- 
characterised encircling reef into as characteristic a 
lagoon island. 

“Tt may be said, granting the theory of subsi- 
dence, a mere circular disc of coral would be formed, 
and not a cup-shaped mass. In the first place, even 
in reefs closely fringing the land, the corals do not 
grow on the shore itself, but leave a shallow chan- 
nel ; secondly, the strong and vigorous species, which 
alone build a solid reef, are never found within the 
laguon, they only flourish amidst the foam of the 
never-tiring breakers. Nevertheless, the more deli- 
cate corals, though checked by several caases, such 
as strong tides and deposits of sand, do constantly 
tend to fill up the Jayoon; but the process must be- 
come slower and slower, as the water in the shallow 
expanse is rendered subject to accidental impurities. 
A curious instance of this happened at Keeling 
Island, where a a Aa or storm of rain killed 
nearly all the fish, hen the coral at Jast has filled 
up the lagoon tothe height of lowest water at spring- 
tides, which is the extreme limit possible, how after- 
wards is the work to be completed? There is no 
high land whence sediment can be poured down ; and 
the dark bluc colour of the ocean bespeaks its purity. 
The wind carrying calcareous dust from the outer 
coast is the only agent which can finally convert 
the lagoon island into solid land, and how slow must 
this process be!" ; 

With respect to an enormous reef skirting a con- 
tinent, it is easy to conceive how a depression of the 
shores of that continent, continued slowly, will give 
rise to an elevated mass of coral, the myriads of 
beings working upwards, to maintain the proper 
degree of depth, while the channel between the 
reet and the coast will be gradually made wider 
and deeper. In this way may we account for the 
formation of the vast coral-bank skirting the north- 
east of Australia, and running parallel to the const. 

We have not room to follow Mr, Darwin through 
all his arguments or enter into all his observations; 
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elevation often prove the contrary, though at the same 
time it must be conceded that many lagoon islands, 
originally the result of subsidence, may have again 
been more or less elevated, and that in Jatitudes 
where subterranean forces are active, alternate, and 
irregular, movements of subsidence and elevation 
are quite to be expected; especially when “the 
space lies directly between the well-marked area 
of elevation and the enormous one of subsidence.” 
Moreover, there are coral reefs which show no 
trace of subsidence, but prove a recent elevation 
of the bed of the sea, on which the coral polypes 
have established themselves, where the shallow 
depth of the water favoured their operations. Mr. 
Darwin sums up his interesting observations as 
follows: “In the first place reefs are formed around 
islands or on the ccast of the mainland, at that 
limited depth at which the efficient classes of Zoo- 

hytes can live; and where the sea is shallow, 
irregular patches may likewise be produced; after- 
wards, from the effects of a series of smaller sub- 
sidences, encircling reefs, grand barriers, or lagoon 
islands are mere modifications of one necessary result. 
Secondly, it can be shown on the above views, 
that the intertropical ocean throughout more than 
a hemisphere may be divided into linear and pa- 
rallel bands, of which the alternate ones have under- 
gone within a recent pene the opposite movements 
of elevation and subsidence. irdly, that the 
points of eruption seem invariably to fall within 
areas subject to a propulsion from below. The 
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type of solidity! ‘ap will the geologist, if he believe 
in’ these oscillations ‘of: Iw lee ea 


origin of which is betrayed by theit forms ‘and vast 


dimensions), perhape 
with the never-ceasing mutabilit: 
this our world.” Such then are the labours of the 
coral polypes. ts a: 


* Unconactous, not unworthy Instrnments, 
By which a hand invisible was rearing 
A new creation in the secrat deep. 
Omnipotence wrought in them, with them, by them; . 
Hence what Omnipotence alone ouulil do 
Worms did. I saw the living pile ascend 
The mausoleum of its architects, 
Still dying upwards as their labours closed, 
Slime the material, but the slime was turned 
To adamant. by thelr petrific touch. 
Frail were their frames, ephemeral their lives ; 
Their masonry imperishable.” Mon1aquMERy 


é more deeply impressed 


Many coral polypes are acrid, and have the pro- 
perty of stinging. Such are noticed by M. Quoy: 
and Mr, Darwin found two species of Milleporn 
which had this power when taken fresh from the 
water, and he says, that on merely touching his face 
with a branch, on one occasion he felt sharp and 
instantaneous pain. The same writer observed 
two species of fish (sparus) which exclusively feed 
on coral: both ave of a splendid: bluish green, but 
one invariably lives in the lagoon, the other in the 
outer breakers. Mr. Liesk assured him that he had 
seen repeatedly whole shoals of these fish grazing 
with their strong bony jaws on the tops of the coral 
branches, Jt has been sometimes thought that 
coral-eating fish were poisonous, but such was not 
the case with the spari in question. 

Tet us now turn to the corticilerous Polypifera, 
a group of which the red coral of commerce may 
be taken as a type. Ramified and arborescent 
Irom a fixed base, these Polypiaria present us with 
an external living fleshy snlngs bearing and con- 
taining polypes, and an internal firm inorganic 
axis or framework, calcareous or horny, or both in 
alternate joints. There are no cells or tubes in the 
axis or skeleton, but polype cells are scattered over 
the living fleshy envelope, into which the polypes 
can retire. 

The red coral of commerce (Corallium rubrum, 
Fig. 3836, is found in the Mediterranean and the 
Red Sea. It grows arborescent, attached to stones, 


rocks, fragments of Java, and various hard substances . 


at the bottom of the water. Its axis is of a beauti- 
ful red, and of sufficient hardness and closeness of 
texture to take a fine polish. In its natural state it 
is covered with a whitish rind, united to the axis 
by a reticulated membrane abounding with milky 
follicles ; on the surface of the fleshy rind are thinly 
scattered tubercles with a cavity or cell in which a 
milk-white and almost. tranaparent polype is lodged, 
having the mouth surrounded by eight conical 
tentacles. This fleshy rind becomes friable and 
chalky when dried. 

Unhke the Madrepores, Red coral is of slow 
growth, and at a moderate depth requires eight or 
ten years to grow to the height of a foot, which it 
seldom surpasses. When full grown it increases 
slowly in circumference, and the living rind dies 
at length, leaving its axis to the attacks of various 
minute boring animals, which soon pierce it in’ all 
directions and cause its destruction. 

The depth at which coral grows varies from 
six or seven fathoms to sixty or a hundred; 
seldom much deeper: it is said to prefer along 
the French coast the surface of au inclining 
to the south, and in the Straits of Messina those 
with an eastern aspect. In these straits, where 
the heat of the sun penetrates very deeply into the 
water, the cora] is found even below a hundred 
fathoma, but of inferior quality. It would appear 
indeed that its ratio both of growth and quality 
depends upon the depth (and consequent influence 
of light and warmth) at which it exists; and the 
most beautiful is that obtained in shallow water, 
permeated as it were by the rays of the sun. To 
acquire a determinate height, say one foot, coral 
requires eight years in water varying from five to 
ten fathoms, ten years in water from ten to fifteen 
fathoms, and from twenty-five to thirty years in 
water of the depth of a hundred fathoms. It is said 
that fifteen varieties of coral are distinguished in 
commerce according to their degrees of hardness 
and brilliancy of colour: that procured off the coast 
of France is In the highest esteem, as is that also 
from the Italian seas. On the African shores of the 
Mediterranean the colour is Jess brilliant, and 
though the branches are thicker, their texture is 
leas compact. 

Coral fisheries are established in man parts of 
the Mediterranean. It wonld appear that the ground 
is divided into separate portions, one of which is 
dragged only once every ten years, in order to allow 
of the growth of fresh crop of coral. The appara- 
tus for dragging it is very rude, and consists of a 
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large nets ly secure tfedinch limb ; this is 
et down from’ a ‘boat by “meshes of @ rope duly 
secured ; the boat is then rowed Over the coral beds, 
eer the stems and branches arg broken off by the 


hine and entangled in the nets, It is thus that 
oe oral fishery off Trepani in Sicily is carried on, 
and algo on the Barbary coast, where, however, they 
do not drag for it beyond three or four leagues from 
shore, and in water not deeper than fifteen or twenty 
fathoms. This method of collecting it is very rude, 
and no doubt much is lost. : 

«fn all ages and countries,” says Lamouroux, 
«omen have acknowledged the beauty of coral. War- 
riors have employed at in the decoration of their | 
arms, and women in that of their dress. The phy- 
sictans of the middie ages looked upon it as a uni- 
versal remedy ; and the priests of ancient religions 
us an object acceptable to the gods.” In the pre- 
sent day the value of coral is very far less than what 
it was formerly. 

To the present grou Cortici fera, familly Corallide, 
belongs the genus Jsis. In this genus the axis is 
arborescent, and composed of alternate jomnts of 
white calcareous and dark horny matter, or rather 
of a calcareous stem and branc es, separated into 
aiticulations by horny intervals of greater or less 
extent. The calcareous joints are longitudinally 
striated, ‘The whole is covered with a thick fleshy 
integument in which the polype-cells are abundantly 

scattered. The polypes are minute. Fixed to the 

10¢k, these jointed corals yield to the rolling waves 
or currents of the water. Fig. 3837 represents the 

Jxis hippuris, or Horsetail coral ; a portion is denuded 

to show the joints, and one branch is covered with 

its living investment studded with polype-cells; the 
right-hand figure is the section of a portion showing 
the axis, and the thick fleshy rind, with its polype- 

cells displayed, and polypes contracted within; a 

single polype is also hgured; and a transveise sec- 

tion of the stem. 

Among those genera in which the axis is entirely 
horn-like and elastic, we may notice Gogonia, of 
which some species resemble bending osiers, and 
others present the form of reticulated tans ; Antipa- 
thes, with branching stems, reticulated expansions, 
or feather-like ramifications; Plexaura; and Prim- 
noa. With respect to the latter, it is characterised 
by Lamouroux as tree-formed and dichotomous; the 

oly pes covering the axis, which is hard and horny, 
in the form of long pyriform bodies with imbricated 
scales, serving as pulype-cells. The tentacles of 
the prominent polypes are conical, and in repose 
old over the mouth. One species only 1s known, 

Primnoa lepadilera, from the Norway coast. A 

branch of this coral is represented at Fig. 3838, with 

the polype distinct in two views. The entire zoo- 
phyte is from six to ten or twelve inches in height. 

Another family of the Corticifera is termed Pen- 
natulide. 

The Pennatulidss, aX’ characterised by M. de 
Blainville, are polypiform, provided with eight pin- 
nated tentacles, and regularly scattered on one 
part of the surface of the general substance. The 
juim of the whole is determinate. The mass is com- 

weed of a cential and solid axis, surrounded by a 

eshy cortical substance, often very thick, and sup- 
ported by calcareous minute needJes moe or less 
uumerous. 

All or nearly al] are unattached, and float in the 
waters of the sea. Many ate phosphorescent. 

Whatever may be the general! torm of the Penng- 
tulidw, one of the extremities is always devoid of 
polypes, and this part, more or less elongated, has 

een compared to the quill of a feather, while the 
polypiferous portion resembles expanded barbs. 
These zoophytes have in fact a bilateral symmetry 
of which other groups show us no similar examples. 

Inthe genus Umbellularia the polypes, which are 
elongated, with eight strongly pinnated tentacles, 
are arranged so as to form an umbel at the end of 
a Jong tetragonal cortical mass, which contains a 
tetragonal calcareous axis. Fig. 3839 represents 
Umbellularia encrinus, from the Greenland Seas; a 
portion of the stem is laid open to show the axis. 

In Virgularia there isa Jong central stem, with 
regular lateral fleshy branches, on which the polypes 
with ciliated tentacles are arranged in rows. Fig. 
3840 represents the Virgularia mirabilis (Pennatula 
mirabilis, Miler), In Pennatula the general form 

is that of an expanded feather. The polypes, which 
are entirely retractile, and have eight ciliated ten- 
tacles, are irregularly disposed on the retral edge 
of lateral pinnules, ur barbs, symmetrically placed 
along each side of the central stem with a simple 
calcareous axis; and these pinnules are prolonged 
into a bulbiform expansion pierced by four terminal 
openings. Fig. 3841 represents Pennatula grisea. 
In the warmer parts of the ocean, numbers of Pen: 
natulee, or Sea-pens, may be ubserved floating. Cu- 
vier says that they cau propel themselves by the 
contraction and dilatation of the fleshy investment 
of their simple calcareous axis, and the simultaneous 
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Let us now pass on tothe co 
x he compound tubular Poly- 
pera the “ Polypes a Tuyaux! of Cuvier, in part 
the Nudibranchiata of Dr. Farre, which in general 


aspect agree with the Bryozoa already notic 
with which till recently they h y noticed, and 
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: uve been associated. 
The polypes, however, are far less complex in struc. 
ture, being simply hydriform; yet it must be con- 
feased that fuithe: observations are necessary before 
the strict boundary-line between the Bryozoa and 
the simpler tubular polypes can be rigidly laid 
down. Perhaps, indeed, in a popular work like the 
present it would be allowable to throw them to- 
gether ; yet in so doing we should not treat our aub- 
Ject with proper accuracy. This difficulty appears 
to have been felt by Professor Jones, who, 1n his 
valuable ‘ Outline of the Animal Kingdom,’ speak- 
ing of the ‘ Polypes & Tuyaux,” say» that the group 
‘‘would seem indeed to comprise animals distin- 
guished fiom each other by so many important cir. 
cumstances, and yet so intimately related by exter- 
nal configuration, that it is difficult to separate them 
or leave them in the same group.” We have ven- 
tured to separate them ; and that on the grounds of 
organization. ‘In the uniciliated tubular polypes 
the common body of the animal, instead of encrust- 
ing a solid skeleton, is enclosed in a horny sheath, 
which it traverses like the pith of a tree, tollowing 
all the ramifications of the branched stem of the 
polypary : to the central part are attracted at inter- 
vals cells opening externally, in which the polypes, 
which provide nourishment for the whole, are 
judged.” These characters attach to the Bryozoa ; 
ra their structure, as we have said, 1s far more com- 
ex. 
: Of graceful form, the unicilated tubular polypes 
cannot but attract observation; they abound on 
our own shores, and specimens may be procured with 
little difficulty ; the very tide carries many to our 
feet. These delicate arborescent zoophytes are for 
the most part phosphorescent. Mr. A. H. Hassall 
(‘ Ann, and Mag. of Nat. [lit.,’ June, 1841) states 
that he has ascertained that all the more tiansparent 
zoophytes possess highly luminous properties. This 
fact he first discovered in a specimen of Laomedia 
gelatinosa, one of the Tubulariw, and subsequently 
in a great variety of other species, 

“ Imagination,” he adds, ‘‘ can scarcely conceive 
a more beautiful spectacle than would be furnished 
by the shining of countless myriads of these tiny 
lamps lighting up the dark recesses and caves of the 
ocean.” ‘1 had lately (he continues) an opportu- 
nity of beholding this novel and interesting sight of 
the phosphorescence of zoophytes togreat advantage, 
when in one of the Devonshire trawling boats which 
frequent this coast (Ireland), The traw] was raised 
at midnight, and great quantities of corajlines were 
entangled in the meshes of the network, al] shining 
like myriads of the brightest diamonds.” 

The numerous genera into which these elegant 
zoophytes with flexible stems and branches enc¢los- 
ing a living thread are divided, range themselves 
under two familes—Tybularia, and Sertularie. 
Jn the former we are présented with simple or 
branched horny tubes, from the open extremities or 
branches of which the polypes emerge and expand 
theirtentacles, One species, the Tubularia indivisa, 
found on our shores, resembles a portion of straw 
two or three inches in length, from the orifice of 
which protrude the polype, with two circlets of ten- 
tacles, one immediately surrounding the mouth, the 
other circlet lower down near a second aperture 
or mouth communicating with the body enclosed 
within the tube. _ 

Another form is presented by Tibiana, of which 
Fig. 3842 shows the Tibiana fasciculata, In this 
species the tube assumes a series of angular flexures, 
each angle having an orifice for the protrusion of 
the polype. The tube is about as thick as a knitting- 
mecale, and numbers rise clustered together from a 
common base. They are found in the Indian and 
Australasian Seaa 

In the family Sertulan@e we are generally pre- 


side of the branches, 
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tented with beautiful frondescent zoophytes, the 
wtem and branches being slender, horny, and appa- 
aba | jointed at regular intervals, each joint being 
mere 
occasioned by penodical interruptions in its growth. 
ie mudd | At the extremities, or along the sides of the 
muddy sand. When |! branches, are the cup-like cella of the polypes 
arranged in a definite order: in some the cups are 
sessile, that is, closely resting on the branch; in 
others they are elevated on a stalk. In some spe- 
' cles of the 
| ful 
as 


ly @ bregx in the continuity of the sheath, 


he genus Campanularia the zoophyte grace- 
twines around others capable of supporting it, 


] 

the ivy round the oak, and sends up branches 

| crowned with a bell-like polype-cell having an in- 
dented margin. Fig. 3843 represents the Cam- 

panularia vol - . 

nified. 


of 


In Thuiaria the cells are sessile and occupy each 


alternating with each other. 
In Sertularia the cells are also sessile, and ar- 


ranged alternately or in paifa on the stem and 
branches of the delicate frondescent polypary. 


In Plumularia (Aglaophenia, Lamour.) the cells 


are arranged on one side of the small branches of 
the horny articulated penniform polypary. 
genera the 


In there 
oly pary is fixed to shells or stones '- 
several tubular radical fibres. Fig. 3844 reprens 
Plumulana pluma (Sertulana pluma, Linn.). 

in Dynamena the cells are serrated, sessile, and 
arranged in pairs regularly opposite, along the 
branches dnd stem of a horny articulated plant-like 
polypary. Fig. 3845 represents the Dynamena 

operculeta, from the European seas. It 1s attached 
to stones by creeping iadical fibres, 

In a group termed Polypiaria dubia by M. de 
Blainville are arranged several forms belonging to 
the Zoophyta Hydreida of Dr. Johnston, of which 
one is the Plumatelja. Jt seems probable that this 
genus should be referred to the Bryozoa, with Cris- 
tufella and Alcyonella, &c. 

The genus Plumatella (Naisa, Lamour ) comprises 
several fresh-water species, usually found in clear 
running streams, attached to the under surface of 
the leaves of aquatic plants, as Nymphéa, or to 
stones in obscure recesses. The polypary 1s fixed 
with a slender membranous stem, frequently rami- 
fied, and both stem and branches terminated by a 
polype capable of entire refraction within the 

poly pary. The mouth of the polype is surrounded 
r"y tentacular cirrhi forming a horse-shoe figure. 
Fig. 3846 represents the Plumatella cristata (Nawsa 
reptans, Lamour.) It 18 found in fresh water, and 
the tubes are membranous, transparent, and branch- 
ing, larger at the base than at the summit. We 
shall conclude this part of our subject with a few 
observations on the economy of the tubular horny 
zoophytes. In these singular beings, so often mis- 
taken for sea-weed, as the Tubulane, Sertularie, 
&e., the tubes are formed by the hardening of the 
teyumentary membrane of the living pulp; hence 
we can easily conceive how it comes to passthat we 
so often find the stem» and branches Jaden with 
vesicles Jarger than the cells (Figs. 3844, 3845) 

In these vesicles are develuped the gemmules of a 
succeeding race. When mature they escape by a 
disruption of the top, or fall of the lid, and the 
vesicles soon after wither and disappear. It is thus 
that the Sertularize and the allied zouphytes are 
reproduced. The gemmules are provided with 
minute cilia; they row themselves about and ulti- 
mately fix upon a congenial site, throwing out root- 
like fibres after the manner of a plant. They then 
push up a shoot, the commencement of a future 
stem; polype-cells and polypes are evolved on itn 
sides, branches are given off, and a cluster of polypes 
connected by a living thread constitutes a family, 
the gbjects and interests of which are identical, an 
inscrutable instinet regulating al) their workings. 
The growth of these beautiful zoophytes is extremely 
anid and their duration offen short. Some appear 
to have but a summer's exist: nce, many are pro- 
bably annual, and those which attach themselves .9 
sea-weeds cannot prolong their duration beyond 
that of the frond upon which they are fixed. Those 
which are rooted upon rocks, stones, and shells are 

probably Jess perishable, and continue perhaps for 
several years to develop new branches and new 
poly pes. 

We may now turn to a higher urder of zoophytes, 
viz., the Zoartharia of M. de Blainville, the Fleshy 
Polypes of some writers, the Zoophyta helianthoida 
of Dr. Johnston, of which the Actimee, or Sea- 
Anemones, are familiar examples. 

In these animais the body is regular, flower 
shaped, more or less elongated, and very contractile, 
with a sac-shaped digestive apparatus, the oral 
onfice being surrounded by tentacles variously 
shaped and tubular; some are fixed, others are 
free. 

In order to understand the reneral structure which 
prevails in this section, let us examine one of the 


 Actimie, which are common on the tide-covered 


rucks of our coast or tenant the sandy shore. 





$255.—Actinia helianthes. 
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2247 Section of Actinia. 
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$a51.—Small Leathery Sea-Anemone. 
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3852, —Large Leathery Sea-Anemone 
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3872.—Lymnores triedra. 





207 \,--Favonia octonema, 


3866.— Eudora undulosa. 
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$863,—-1,eucophrys patula. 
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gu64.—Bursaria trancatella. 
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3870.--Dianwa. 3976,--Rhisostoma Cuvierl. 
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The Actinia consjsts of a soft fleshy cylindrical 
body, with a base acting as a sucker, by means of 
which the anime] adheres to rocks or pebbles, at 
least in many species. The opposite extremity 
presents @ striated disc with a central oral orifice, 
and 3 surrounded by tentacles, either in a single 
row or in several rows, capable of being contracted, 
elongated, and moved in various duections, they 
are in fact the arms by which the animal seizes its 
prey and diags it to the mouth = When waiting for 
ity prey, some mollusk o: unfortunate little crab, 
these aims are expanded like the petals of a flower, 
and being tinted with bithant colours present an 
elegant appearance. 

At the base of the Actiniw ne:vons fibres, at 1s 
asserted, have been detected diverging fiom several 
angha, and ceitainly on the outer skin of the 
ody, which 38 covered by a mucous investment, 
both longitudinal and transverse muscular fibres are 
appwient. These fibres enable the animal to con- 
tract with gieat force, and assume the fwure of a 
rounded muss, neither: tentacles nor g:al disc bong 
apparent. The sensibility of these creatures is ex- 
tieme, they contiact even when a dark cloud passes 
over the sun, and we have seen the Actima sents, 
which lives in the sand, eject a quantity of wate: 
fiom its mouth and rapidly byry itselt on our ap- 
proach, yet so tenacious of lite are these animals 
that they may be divided with impunity, and cach 
patt will become a distinct ammal. When tians- 
versely cut asunder, the basal portion is about two 
months in gaming its tentacles. 

The Actinue are extremely voracious, and seize 
and swallow animals with winch they seem imea- 
pable of contending, they engulf crabs and shellcd 
mollusks, and distend themselves with then prey, 
which then tentacles entold and force into the 
mouth. The process of digestion 1s rapid, and the 
shells and harder part of then victims are disgorged 
when the fleshy pats are consumed Notwith- 
standing their voracity, stall the Actima@ are patient 
of hunger, and endure long abstinence without 
appaient inconvenience. They may be kept for a 
considerable length of time ina vessel of sca-watel, 
Wf the water be daily changed, perhaps the animal- 
cules with which it ys replete afford some nutrime nt 
It 1s interesting to walch them under these encum- 
stances. We may observe them spreading abroad 
then iechly-coloured arms, and distending them 
selves with the water, tll the oral disc swells out 
Kke a thin globule; but on the least alaim they 
eject the fluid, draw in then aims, and contract into 
a firm fleshy mass, which soon again untolds, and 
spreads its rainbow-tinted arms in quest of prey 

With respect to the structive of these Actinie, 
the external tume consints of muscular fibres inter- 
mingled with granular bodies, apparently of a 
glandular nature, everywhere distuibuted, excepting 
on the base, Over this musculo-glandula: tissue is 
spread a mucous Jayer o: epidermis, which appein 
to be frequently thiown off and renewed ‘The 
stomach consists of a plicated membianous sac with 
a papillous suiface, into which the oral ofice im- 
mediately opens A cueulat mupele surrounds the 
lattes, and @ similar muscle runs round the cucum- 
ference of the disc, enabling the animal to diaw the 
outer tunic over If when it contiacts, 80 4s to shroud 
itself entnely The tentacles are tubular, and have 
a distinct but minute omhee at them extremity , 
then interior communicates with & compartment 
between the stomach and the exteiuor musculai 
wall This compattment i not single, but divided 
by delicate veitical Jann into numerous sections 
or chambers, which, however, communicate fieely 
togethe:. ‘This divided cavity is the aciating 1e- 
ceptacle, and 3s filled with sca-watet, taken in 
through the tubular tentacles, and expelled when 
the ammal contracts thigugh the same tubes We 
have seen Actinigz in water exhausted of au, and 
in which they have been kept too long, distend the 
acrating chamber to such an extent as to force the 
stomach partially through the oral apeiture In 
these respuatory chambers are the eggs on gem- 
mules arranged in clusters on delicate membianes 
It appeats that these gemmules either pass through 
minute ducts into the stomach, and so escape by the 
mouth, o: becoming attuched are transmitted through 
the tentacles, but this point is not very dchnitely 
settled According to the Abbé Diquemare the ex- 
pansion of the Actiniw is a more cettazn indication 
of fine weather than the re of the barometer; but 
the anumals can only be watched in summet, tor, as 
he affirms, those that we see on the rocks change their 
abode on the approach of winter, some abandon 
themselves to the meicy of the waves, others creep 
along the bottom, turning themselves inside out, 
and making use of their tentacles as feet, tall they 
find a suitable spot upon which to fix, m deep water, 
where the temperature 1s equable and nnild. Man 
have noticed the tenacity with which the Actrma 
adhere to the rock, from which at is difficult to re- 
move them uninjured’ we haye succeeded in ob- 
taining aumbers by gaatiously inamuating a thin 
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broad-bladed knife or spatula between their base 
and the surface of attachment, without inflicting the 
least injury. 

Fig. 3847 showa a vertical section of Actima: 
aa, the external tunic, b, the base; ¢, the rows of 
tentacles; d, the mouth; e, the stomach; f, longi- 
tudinal muscles uniting at the point g, A &, the 
egg-membranes with fine ducts opening into the 
stomach. Fig. 3848. a, the egy-membianes, greatly 
magnified; b, the duct, c, the eggs, d, the first ap- 
pearance of the young ,é the same, mure advanced , 
J, the same, still tather advanced. 

Fig, 3849, the distribution of ne:ves at the base 
of Actinia a,the ne:vous ganghons, 6, the nerves, 
c, nerves of communication between the ganglions, 
d, muscular fibies. Fig. 3850, Jongitudinal mus¢les 
running up ta the tentacles. 

Having thus explained the general characters 
of this section Zoanthaia, so far as they are pre- 
sented by Aotinia, we may now proceed to ilustiate 
the different gioups it comprises, excluding the 
Madrepondee, which M. de Blainville ic ludes in it, 
and of which we have abeady treated, 

Fig. 3851 1epresents the small leathery Sea-Ane- 
mone, Actinia conlacea = This species dwells on low 
flat sandy shores, burying itself with gieat prompti- 
tude when molested, 

Fig 3862 tepresents the large leathery Sea-Anc- 
mone, Actima scnilis This species ys three inches 
bioad, with a leathery unequal envelope of an 
orange colour, the tentacles are tinged with a 
rose COluu! = Take the preceding, it takes up ifs 
abode on the sand, and bunes itself when alarmed 

Fig, J853 18 the purple Sea-Ancmone, Actinia 
equina The 10cks and reeta along our Southern 
coast may be seen studded with thip beautiul 
species, de if with flowers of the most luvely tints 
‘The skin 18 soft and usually of a purple or olive 
vicen and the tentacles ae of the finest violet, 
mingled olten with pink, yellow, and green, indced 
the colours vary »0 much in different individuals, 
all alike beautitul, that st 18 impossible to desenbe 
them nigidiy Where the :0cks along the coast 
contain basins or little pools of clear water, dwing 
the ebb of the tide these creatures may be contem- 
plated on a fine day to great advantage, and few 
spectacles ate calculated to afford more pleasure 
to a lover of uature. * Many a time and oft” have 
we watched them by the how, and seen them en- 
gulf the prey which we Lave quietly placed within 
the grasp of then rambow-tunted aims They ap- 
peared to us fotevel in the warmth of the sun, but 
to avoid its glare, affecting most the spots where 
the rays fell subdued, we never saw them change 
then place voluntary, 

Fig 3854, the white Sea~Anemone, Actima plu- 
mosa = In this species, which is white, the margin 
of the oral disc as expanded into lobes fumished with 
numerous tentacles, It measuies upwards of four 
inches in breadth 

hig 3855 shows the upper surface and base of 
the Actin (Discosoma) hehanthes, in which the 
tentacles are extremely shoit 

There is a species of Actimia (A Jordaica) found 
in the Mcdituuanean with deep crimson tentacles, 
which 1s esteemed by the Hahans a great delicacy 
lon the table , in tropical Counties many species are 
used as ! od 

In the * Ann. des Sciences Naturelles,’ 1812, M 
de Quatietages describes some remarkable verm- 
tom Actiniadw under the genene title of Kdwaidsia 

{hese animals aie invested with a soit of miem- 
fnanous tube on sheath, which they coat over with 
particles of sand and gravel, compacted by means 
vf a glutinous secretion. Three species were dis- 
covered by M Quatretages on the west coast of 
Jiance, and a fourth was found by Professor E 
Forbes in the Grecian Archipelago, This: species, 
kd vaidsia vestita, Fig 3856, can move up and 
down freely in its membranous tube, and an ind- 
vidual kept for some time in sea water, when the 
tube was injured, came out of it altogether and 
moved about, twisting its body like an annelide. 
On being supphed with sand and gravel it pio- 
ceeded to construct another coveing, rolling itself 
up in the sand, and secreting glutinous matter for 
the membranous Iming — Jt wa» very voracious, and 
attacked whatever animal came within the reach of 
its tentacles. 

This species Jives buried in the sand, in places a 
few inches below sea-level 

Another remarkable genus.of the Actimads ts 
termed Ilvanthus (Fotbes, ‘Ann. of Nat. Hist.’ 
1810). one species only is known, viz., Iluanthus 
Scoticus, Fig 3057. ‘The body 18 free and tapers 
posteriorly to a point, which 18 moat probably buijed 
in the soft mud among which it hives The mouth 
18 surrounded by numezous long filiform tentacles, 
This singular species was found in four fathoms of 
ypter in Loch Ryan. 

A angular form of the Actiniade 1s that consti- 
tuting the genus Capnea, Forbes; of which only 
one species appears to be known, viz., Capneg san- 
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guinea, Fig. $868, a native of the Irish Gea. The 
disc 1s round, with several circles of ¢ ingly 
short tubular and retractile tentacles; the lower 
part of the body is covered with a peouliar = 
dermtc membrane, with its opper margin turreted. 

We now tuin to the family Zoanthidm, which we 
may describe as Actinise springing from a common 
fleshy base or spreading root. ' 

Fig. 8859 represents—A, Zoanthus Solanden, 
fiom the West Indies: B, Coiticifeia giareola, from 
Guadaloupe; and ©, Mamellifeia aurculata, trom 
the West Indies 

Another family, contasmng only one genus, is 
termed Lucernanadg. The genus Luceinara com- 
piiscy several species of beautitul campanulate 
animals fixed to sea-weeds by a nariow disc or 
stalk, fiom which they expand into a broad octa- 
yonal suitace with a tult of tentacles at each angle, 
and in the centre # quadiangular mouth, round 
which ase diveiging festuons of egg sacs. Inter- 
medhate between the tults of tentacles are httle 
coloured lobes, which come natyialists bave re- 
gaided as eyes. All the spectes reeorded are 
natives of the Butish and Norwegian seas. They 
meastue about an inchin Jength and ae usually of: 
a pink colour; they swim with gieat rapidity, ates 
nately dilating and contiacting then bodies, but 
are usually to be seen adhenng to fronds of sea- 
weed, they feed on small ciustacea, which they 
seize while passing neal, and which, af they really 
possess organs of vision, they perceive when ap- 
proaching. Fig. 3860 represents the Lucernana 
auricula =It doves not appear quite certain that 
there animals belong to the same section as Ac- 
tima, they appear indeed to approach the Medusa, 
and may perhaps be an inte:mediate Iink. 


CLASS POLYGASTRICA. 


There are two very distinct classes of animalcules, the 
Rotilera and Polygastiuica, which the olde: natural- 
ists confounded under the yeneral term Jnfusosia, be- 
Cause It was puincypally in vegetable intysions that 
these atoms of creations weie observed. But since 
the improvements of the muctoseope, dihgent 
reseaich has led to a befte: acquaintance with the 
stiucture of these beings, and enabled the natural 
st to ascertain) them distinguishing characteis. 
The Polygastiica, o: many-stomached animalcules, 
abound in the sea and in fresh waters, eyery cubic 
Inch of which often teems with myriads Some spe- 
Cles however ate fat more common than others, and 
the wafer of every ditch, and every diop of vegetable 
Intusion exposed fora few days to the sun and an, 
swarm with them, These animalcules appeas to be 

inadle into two groups one distinguished by the 
solt o1 shell-less condition of the body, the other by 
the body being more oi Jess protected by an extremely 
fine and fiansparent shell, varying greatly in form in 
vanious species ‘Fhe shelled Polygastiica are and 
have been among the agents by which the condition 
of the purlace of ow globe undergoes change. Rocks 
and extensive strata aie replete with thej! CXUVIB, 
ax the countliss myriads die through a long sue 
cession of ages, the accumulation of them haid 
Investments mixed with calcarcous o: sileous 
matte: becomes consolidated into clay, flint, chalk, 
&c. The Turkish stone used for making hones 1s a 
mass Of the fossil relics of microscopic animalcules. 
In Sweden on the shores of a lake near Urnea is a 
vast quantity of extremely fine pniverlent mat- 
ter, resembling flour It 1s called moyntain meal 
by the natives, and 38 used as food, being mixed 
with flour Thi» mountain meal, which 1s apparently 
sumewhat nutitive, consists of nothing else than the 
shelly covermys of ceitain polygastric anmalcules, 
which as the animals perish accumulate from age to 
aye at the bottom of the water and tom a deep 
stratum, and this, as the wate: dies or retires fiom 
paits formerly covesed, assumes the mealy appeat- 
ance whence jt has its name. 

Some of the Polygastrica present wonderful 
changes of form, and seem as if they had no defi. 
nite or settled configutation. Their actions lead to 
the interence that they are endowed with instinct. 
They know how to pursue their food, what to take 
and whgt to reject, and how to avoid danger. They 
swim about with great activity, and thongh thou- 
sands tenant a single drop of water, they steer clear 
of each other in theie mazy dance, or pusue each 
other, the larger endeavouring to make the amaller 
their prey, The minutest of these animalcules 
which the finest microscopes have brought within 
our Vision, are termed monads; they appear in 
the form of mere points or globules, Bont idea of 
their minuteness may be formed when we state that 
five hundred millions move about freesy and disport 
in @ single diop of water. With respect to their 
oigans of locomotion, some make for themselves at 
will] arms or paddles by shooting forth poitions of 
their body; others are furnished with vibratile 
cilia, or jointed bristle-lke appendages ; but in some 
no especial organs of locnmution can be discerned. 
According to Ehrenberg and others, the digestive 
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shred of only a few grains weight. 
The Acalephe are divided into five distinct sec- 
tons or orders, of which four derive their names 


to bear a proportion 
of one-third or even one-half toa given volume of 


: hrys ‘patula, appended to a windin 
times, Leucopory pe PP & the water. We must now turn to our Pictorial 


yntestinal tube. Fig. 3862 represents Leucophrys 








atuia; and Fig. 8863 the alimentary canal with || from their organs of locomotion: but the filth specimens. Fig 3865 represents Eudora undulosa, 
ended saccul, These sacculi, or presumed || the pecul ’ e filth from || in which, according to Péion and Lesueur, the bad 
peel are more clearly to be seen when the prewar divided structure of the body, which | Y 


gtomachs, ‘ 
animals have swallowed water in which indigo or 
other vegetable colouring matter is suspended with- 
out being chemically dissolved. It must be observed 
that some zoologists differ from Ehrenberg as to 
the nature of these presumed stomachs Professor 
Jones states that his own observations, made with a 


\ greatly depressed, and without emhi ot pe: 
duncles; and exlilits mternally only iamifie 
\ canals, with four large trunks forming a cross: a 
the upper surtace , b, the same in profile; ¢ the 
under surface. With respect to several points of 


structure in the genus Eudora { 
, urther obseivat 
are needed, om, 


Consists of two parts jomed together by avery ale 
Nie 
der attachment. The ordeis are: 1, rp pase 
(pulmo, a lung, and gradhor, to advance); 2, Cilto- 
grada; 3, Physograda (Queew, to inflate); 4, Cirrhi- 
grada, 5, Diphyida (asc, and guy, natura). The 
Pulmonigrada (Pulmograda, De Blainville) derive 
their name fiom the circumstances of their alternate 


very powerful microscope, did not enable him to 
detect the arrangement of any tube or appended sac- 
cul; nor was he able to perceive, when one of the 
earmivorous animalcules had swallowed another, that 
the prey wie conveyed into one af these so-called 
stomachs, but only into what seems a cavity ex- 
cavated in the general parenchyma of the body 
He states that these pretended saceult have no ap- 
pearance of being attached to any tubes by means 
of peduncles, and that so far from appearing to be 
connected with a central canal, as represented by 
Ehrenberg, they are in continual circulation, moving 
up one aide of the body and down the other, and 
even changing their relative positions hke the co- 
loured granules visible in the gelatinous substance 
oat the Hydra In no instance, moreover, has he 
been able to detect a central tube, much less the 
branches Jeading from it to the sacs, and he adds 
that the circumstances attending the prehension 
ot food would in themselves lead us to imagine a 
structure different from that deseribed by Ehren 
berg He adduces, by way of confirming his views, 
the changes ot form which these anmmalcules under- 
go when deyoutng prey nearly equal to themselves 
m bulk, and therefore incapable of entering one of 
these sacs) = The mouth dilates to engulf the victim, 
and when this 1s swallowed the whole body becomes 
greatly distended It 1s very remarkable that in the 
Hydia the granules referred to, which certainly are 
not stomachs, become tinged by the juices of the 
prey on which the creatwe feeds , these juices, by 
some means unknown at present, are absorbed by 
the granules, which, thus charged with nutiment, 
circulate through the gelatinous substance of the 
body 
The reproduction of the Polygastrica 1s by buds, 
by spontaneous division, and by eggs, and some 
species exhibit each of these modes of cantinuing 
the race Fig: 3864 representa Bursaria trunc atella, 
x Jaige animalcule found in stagnant water, and 
visible hy the naked eye It is shown magnified 
and of the natural size. 


CLASS ACALEPHE. 


The Acalepha, or Sea-nettles (axaangn, a neftle), 
conetitufe a most extiaordinary class of living 
beings They are natives exclusively of the ocean, 
which teems with them, from the interfropics to 
the polar circle. Among the strange and beautiful 
of the creatures which tenant the thronged and 
populous waters of the sea they exhibit sometimes 
the most fantastic, sametimes the most elegant 
figures, adorned with colours of surpassing richness , 
nor 1s their vauiation in size less diverse than that 
“of their farms Some are so minute as to require 
the aid of a microscope in their examinanon, others 
form Jaige masses, which as they float on the waves 
cannot but attract attention, Many shine with 
phosphorescent brilhance; ag the vessel ploughs 
the briny water, or the oars of the boat throw up 
the spray, when’ darknegs covers the face of the 
deep, they glitter lke a shower of stars, and falling 
again are Jost in a sea of eftulgence. Some appear 
in the depths hke balls of glowing metal; some 
move with an undulating course, appearing as they 
pass hke a riband of flame, others hke diamonds 
gem the rocks, or the fiands of serweed ; some float 
in shoals, displaying the lovely tints of the rainbow ; 
while othets, lke o1ba of silver, glitter as they float 
on the rolling current. 

Most ate endowed with the property of stinging 
the hand which touches them; hence their ttle 
Acalephe, or Sea-nettles (first applied to some of 
the species by Aristotle), and the French name of 
‘¢Orties de Mer.” The stinging or smarting sen- 
sation which they cause, and which 1s often very 
paintul and accompamed with inflammation, 18 
owing to a peculiar acrid secretion which exudes 
from their bodies or tentacles, 

They appear to be ot a homogeneous and gela- 
tinous consistence, and in reality are composed of 
filmy tissues, disposed in a cellular manner, and 
enclosing an abundance of sea-water, which when 
they are left dead on the beach soon dries up, 
leaving a httle scum or filmy web behind, Yet 
they move at will, seize, devour, and digest their 
prey, many being even formidable to fishes, Olten . 
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contractile and expansive movements, at regular 
intervals, ihe those of the lings in the action of 
breathing, by which movements the animals prope | 

themselves along on the aurlace ot the water. We 

think, however, the term very objectionable, for it 
conveys the idea of moving by means of lungs; and 
might be advantageously changed for the term 
Discograda, as it is by the flapping of the dise that 
these creatures swim about 

The Pulmongrade Acalephw, or Jelly-fish, as 
Medusa and others, resemble in form a mushroom 
or expanded umbrella, ot the section of a globe, 
More o1 less concave below On the under surface 
is seated the oral orifice, but in some there are cer- 
tain pendent processes, which are destined for the 
absorption of nutniment, and in others there 1s a 
proboseidiform appendage 

Ihe circumference of the dise 1s often furmshed 
with tentacles, which appear to be used in the 
captme of food, indeed, fishes of some sive have 
been found enfolded by them, and quite dead, killed 
probably by the stinging quality with which they 
are endowed. 

But though the species with mouths may swallow 
fish, in the Rhizostoma, which has no mouth, such 
prey cannot be swallowed In this form there 15 a 
thick peduncle, divided into eight foliated lamina, 
and terminating in as many dilated appendages 
The appendages and fohated lamine are traversed 
by canals with absorbing ofices opening exter- 
nally, and these canals ascending the peduncle, 
ultimately merge into a single tube Jeading directly 
into the stomach or digestive cavity placed in the 
centre of the disc = Itis then by the absorption of 
fluid containing myriads of animalenles through the 
minute apertures of the folated puduncle, that 
nutution is effected From the stomach radiate 
canals anastomizing and dividing, and ulfimately 
merging into a circular tube running round near the 
maigin ol the disc, whence again arses a borides 
plexus of fine tubes like delicate network, the 
respiratory portion of this arferio-nutritive system 
A very Jarge species, the Rhizostoma Cuvien, ts 
abundant in our seas, and after a storm hundreds 
are often thiown on the shore 

In other forms the mouth itself leads into the 
digestive cavity, which 1s generally divided into fom 
compartments by an extremely delicate membrane 
with branching tubes in vanous directions, and 
marginal egestive orfiers There is also round the 
margin a series of granular bodics, perhaps of a 
glandular nature, which appear to communicate by 
means of minute tubes with the nutritive canals 
Then use is unknown. With respect to the organs 
of the senses, Ehrenberg and Di Giant consider 
that in the Cyanea aurita organs of vision exist 
in the form of erght small red points in depressions 
around the margin of the disc, and Dr Grant con- 
siders that in some of these beings he has been able 
to detect a nervous system. The subject is still 
however 1n obscurity. The Meduse are certainly 
sensitive , they even appreciate the influence ot 
light, and when floating on the calm sea, duect 
their own course, and avoid danger, insomuch that 
it requires some dextenty to catch them by means 
of a net or boat-hook, for as they near the boat they 
gradually sink, as 1f alarmed by the motion of the 
oars. and indeed when we attempt to seize them 
in the water, they avoid our grasp with far more 
address than might be imagined fiom their ap- 
pearance. 

The egg-sacs are radiated, and open into the 
stomach, and besides these there 18, strange to say, 
in certain species, as in Cyanea aurita, a marsupial 
apparatus in the form of smal] flask shaped ah 
cesses developed on each side of the oral tentacles, 
from the egg-sacs the eggs, in some manner not 
fully understood, are transmitted to the pouches, 
here they develop, and 1n due time the young Me- 
duse make their exit im the form of cihated am- 
malcules, afterwards they assume the form of an 
eightsarmed polype, and ultimately, in February or 
March, undergo their final metamorphosis The 
marsupial pouches are deciduous, and disappear 
soon after the escape of the young 

It 18 satistactonly proved that some of the Me- 
dusee, and perhaps all, are dicecions, the male and 
female being distinct. In many seas the water 1s 





Fig 3866 represents Charyhdwa eriphylla. The 
body im the genus Chatybdaa ce aieonecieal or 
subcomeal, and furnished at its arcumtierence with 
loliaceous subtentacular lobes The stomach wa 
very extensive excavation with a large aperture 
Another gcnus belonging to the South Seas i. 
termed /Kquorea In this the crreumterence of the 
dise 1s furnished with a eirele ot long filamentous 
tentacular curhi The under surface 1s much clon- 
gated, and in one species, Aquorea cyanea, numerous 
lincat tubes or saccull radiate from the digestive 
cavily towards the cncumilerence Fig 3867 shows 
Asquoiea cyanea a, the animal complete, b, a 
| portion cut away = It 1s a beautiful species, of a fine 
| azure colour 

On the coasts of Enope we often see a species of 
Thaumantias, viz, Th cymbaloidea, Fig 3868, in 
which the marginal tentacles are bulbous at the 
root, the digestive cavity 1s prolonged into a free 
peduncolitorm appendaze disided into canals, 
and terminated by asimple mouth tas of small size. 

In the genus Tima the body 1s hemispherical 
with short marginal cirrhi, and produced beneath 
info a thick come pedunele, terminated by a phi- 
cated enlargement , the oral ortfice 19 at the 
apex of this conical prolongation, which contains 
the digestive cavity , and four tubes run fiom it to 
join the marginal canal 

Fig 3869 shows the Tima flavilabris, found im the 
acas of the Azores 

In the genus Dianma the body 14 hemispherical, 
fuinished at its circumference with a small number 
of tentaculiform cirihi of considerable Jength The 
under surface 18 Cacavated, and from the centre 1s 
continued a proboseidiform appendage, with four 

rehenaile organs at ifs extremity 

Fig 3870 repicsents a species of Dianwea (Quoy 
and Gaimard) = It 1s found in the Southern Occan, 

The genus Favoma has no marginal cinhi or 
tentacles, and isiathc: deeply excavated beneath, 
whence is prolonged a slender median proboseis 
surrounded at its root by six or eight fringed ap- 
pendages furnished with radicilorm suckers 

Fig 3671 shows the Favonia octonema, from the 
Southern Ocean 

Allied to the preceding genug is that termed 
Lymnorea 1n this genus, however, the hemsphe- 
rical disc 1s urnished at its Circumference with very 
fine, short, and numcaious tentacular cirrht The 
under surface 15 excavated, and from the centre 
depends along pjoboscidiform appendage, having 
at its base eight bifid and finely divided filaments. 

Fig 3572 1¢presents Lymnoiea tredia, from the 
South Scas 

We now come tothe species with foliaccous pe- 
duncles, of which ong is represented by the genus 
Pelagia, in which the body 1s hemisphencal and 
bloated, and furnished on ita ecireumference with a 
few Jong tentacular cirshi There are said to be 
eight imfernor oral apertures at the end of a pe- 
duncle, trom which depend four beautiful fohiaceous 
arms 

Fig 3973 represents the Pelagia Laliche (Cyanea 
Labiche, Quoy and Gaim ) 

Another genus, termed Chrysaora, has the body, 
which 1s hemispherical margined by at least twenty- 
four tentacular curhi, internally it i» excavated 
mto a considerable cavity with sacciiorm app ne 
dages, Communicating externally by a single ural 
onince, pierced in the centre of a median peduncle, 
from which depend tour long feather-like arms, 
Fig 3874 represents Chysaora lutea a, a fourth 
of the dise, secn fiom below, & the dise without its 
ga pee te 

e now turn to a genus of wiuch various species 
tenant our own shores, viz, Rhizostoma, im which 
the body 1s hemyspherical with a somewhit lobated 
or festooned margin, and largely excavated below. 
From the centre depends a complex folrucous ap- 
pee to which we have alieady made allusion, 
‘ig 3875 represents the Rhizostoma (Cuvier, one 
of the common Jelly fishes of the European seas. 
It attains to a large mize, and weighs several 
pounds, although, as we have said, when the water 
contained in the cellular film, and which in some 
mysterious way 18 connected with its vitality and 
the performance of its functions, 18 drained away, 
the mass of four, five, or even six pounds scarcely 
amounts to as many grains. 
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887¥.—-hysalia pelagion, 





$-74,.—Chrysaorn lutea. 


3681.—Portions of Apolemia Urania. 


3876.—Heroe ovata, 


3877.—Callianira triploptera. 







000.—Rhisophyes Alifrmis rad Phymephera Maroneme 
1 Veneris. 





3A90,—Cucullus Doreyanus. 
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3846,—Porpita gigantea, 






gan9.—Cucubal 2 cordiformis 
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34n5.—Ratarla mitrate. 
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‘7.—Porpita gla 








3802,.—Cuboides vitreas. 


8888,~-Polybrachionia Linn: 








3803 —Enneagone hyalina. 
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-are tubes containing a fluid for filling them. 
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"Pha Cillograda, or Ciliograde Acalephm, next. 
démand ‘our notice, These are transparent gelati- 
nous animals, spread throughout ali seas, and mov- 
ing by the agitation of myriads of minute cilia with 
which they are provided. It is on this circumstance 
chiefly that the groups agree, for in externa! form 
they greatly differ from each other. In Beroe we 
have a globular or oblong body with eight longitu- 
dinal ridges, upon which are attached a set of little 
cilia, which work with great rapidity, and produce 
currents in the cireumambient fluid. Fig. 3876 re- 
presents the Beroe ovata. It is found in the seas 
of the West Indies. ‘The form of the body is oval ; 
it is hollow internally and open at the larger end ; 
its structure is firm, gelatinous, and transparent, 
and it contracts and expands with great facility. 
When swimnuny it is always open and expanded, 
and the cilia work with the greatest celerify in either 
direction. ‘(At is impossible,” says Browne (Ja- 
maica), “to express the liveliness of the motion otf 
these delicate organs, or the beautiful variety of 
colours that rise from them while they play to and 
fro in the rays of the sun; nor is it more easy to 
express the speed and regularity with which the 
motions succeed each other, from one end of the rays 
to the other.” 

In the genus Cydippe, of which Cydippe pileus 
iv, an example, the cilia are composite, and so ar- 
ranged side by side as to form eight belts of paddle- 
wheels; each paddle-wheel consists of # number of 
cilia placed side by side like the barbs on a feather. 
The separate cilia, according to Dr. Grant, are 
tubular, and under the arches which support pie 
Sut 
besides these cilia the Cydippe ptlens is furnished 
with two Jong slender filamentous tentacula, beset 
with highly sensitive and delicate fibrils; these 
tentacles and their fibrils are thrown into spiral 
coils on the slightest touch, or withdrawn into the 


noe: a 

e may here notice a genus termed Callianira, 
established by Péron and Lesueur, and which is 
probably allied to Beroe. The body is regular, 
gelatinous, hyaline, cylindrical, elongated, tubular, 
obtuse at’ the two extremities, and provided with 
two pair of wing-shaped appendages which develop 
themselves in Jarge foliations, and are fringed with 
a double row of vibratory oilia on their edges, 
and furnished with a pair of tentaculiform appen- 
dages, and not ciliated. At one extremity there 
is a large transverse opening, and probably another, 
but smaller, at the opposite extremity. Fig. 3877 
so dle Callianira triploptera : locality doubtful. 

n another very remarkable animal, the Cestum 
Veneris, or Girdle of Venus, we are presented with 
a very different form, viz., that of a Jong rnband 
measuring five or six feet in length; the upper 
and Jower margin are furnished with a double row 
of cilia, of varying and most brilliant tints, and 
luminous during the might with phosphorescent 
lustre, This resplendent creature has been ob- 
served in the Mediterranean, but appears to be 
extremely rare. The alimentary canal crosses the 
breadth of the middle of the mband, the mouth 
being situated below; from the digestive apparatus 
nutritive tubes are given off, and follow each row 
of cilia, while another tube runs along the median 
portion of the riband from end to end. Fig. 3878 
represents the Cestum Veneris, of which we know 
nothing, except from Lesueur’s account and some 
details communicated by M. Martens of the Russian 
expedition round the world to M. de Blainville. 

‘he Physograda, or Physograde Acalephe, con- 
stitute a singular group of animals, which float in 
the water either by means of a set of vesicles dis- 
tended with air, or the body itself, as in the instance 
of the Portuguese Man-ol-war, assumes a vesicular 
form, capable, it has been said, of being inflated and 
emptied at will, the animal sinking when the air is 
expelled ; ‘an assertion, however, which is erroneous, 
What the nature of the air in these vesicles is has 
not been determined ; it aes to be a secretion 
furnished by the animal ifsell, and not taken in from 
the atmosphere. 

Few marine auimals of the present class are more 
interesting to the voyager as he crosses the tropical 
seas than the Portuguese Man-of-war (Physalia pe- 
Jagica). ‘Tinted with blue, green, and crimson, 
shoals of these creatures float past the vessel glit- 
tering in the sunbeams as the current carries them 
onwards. The Physalia consists of an oblong air- 
vesse] surmounted by a fringed crest or sail. From 
the under portion of the air-vessel hangs down a 
group of tentacula of three kinds: first, an anterior 
cluster of short tubular filaments tufted in their 
pedicles; secondly, a number of long filaments 
varying in extent; and thirdly, a set of still longer 
tentacles, having a thick and firm base, and mus- 
cular fibres continued along their course: “ The 
longest of these appendages,” according to Mr. G. 
Bennett, ‘‘are used by the Physalia for the capture 
of its prey. and are capable of being coiled up 
within half an inch of the air-bladder, and then 
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darted out with astonishing rapidity to the distance 
of twelve or eighteen feet; twining round and 
paralyzing by means of an acrid secretign any small 
fish within that distance. The food thus seized by 
the tentacula is rapidly conveyed to the short ae 
pendagés or tubes, which are furnished with mouths 
for its reception. ‘These tubes appear to constitute 
the stomach of the animal, for upon a careful dis- 
section nothing like a common reas for food 
could be observed, nor could Mr. Bennett detect 
any communications between them and the air- 
bladder, to the inferior portion of which they are 
attached by means of a dense muscular hand. 
After an examination of an immense number of 
specimens, Mr. Bennett was unable to discover the 
orifice usually stated to exist at the pointed end of 
the bladder, nor could he ever succeed in expelling 
any portion of the contained air without a puncture 
being previously made. This organ consists of two 
coats, the outer of which is dense and muscular, 
readily separating from the inner, which resembles 
cellular membrane. 

The partial expulsion of air from the bladder did 
not at all affect the buoyancy, or appear in any way 
to incommode the Physalia; and even when it had 
completely collapsed the animal still floated on the 
surface. Upon removing the bladder entirely, the 
mass of tentacula sank to the bottom of the vessel, 
and though their vitality remained, all power of 
action was entirely destroyed.” (* Proceeds. Zool. 
Soc.’ 1837, p. 43.) 

The tentacles are very irritable, and the secretion 
which exudes from this produces on the hand the 
touch extreme pain and inflammation. Mr. G. 
Bennett thus describes what he suffered on being 
stung on two of his fingera:—‘‘ The sensation was 
similar at first to that produced by a nettle, but 
before a few minutes had elapsed a violent aching 
pain succeeded, affecting more severely the joints 
of the fingers, the stinging sensation at the same 
time continuing in the part first touched by the 
acrid fluid. On cold water being applied with the 
intention of removing or lessening he pain, if was 
found rather to increase than diminish the effects. 
The irritation resulting from the poisonous fluid 
extended upwards, increasing in severity, appa- 
rently acting along the course of the nerves, and in 
the space of a quarter of an hour the effect in the 
fore-arm was very violent, and at the elbow-joint 
still more so. It may be worthy of remark that 
when the joints became affected the pain always 
increased. It became at Jast almost unbeurable, 
and was much heiwhtened on the affected arm 
being moved. The pulse of that arm = was also 
much accelerated, and an unnatural heat was felt 
over its whole surface. The pain extended to the 
shoulder-joint, and on the pectoral muscle becoming 
attacked by the same painful sensation, an oppres- 
sion of breathing was occasioned, and proved very 
distressing. The continuance of the pe was very 
severe for nearly half an hour, after which it gradu- 
ally abated; but the after effects were felt during 
the remainder of the day in a slight degree of 
numbness and increased temperature of the arm. 
About two hours after I had been stung I perceived 
that a vesicle (blister) had risen on the spot.” 

The tentacles of ‘the Physualia are of a beautiful 
purple with a mixture of crimson, and have a pe- 
culiar odour. The crest or sail is irritable as well 
as the tentacles, and expands or contracts under 
varying circumstances. It is of a blue colour with 
streaks of sea-green blended with rich crimson. 
After death the exquisite colours of this animal, 
which render it so attractive to the eye, gradually 
fade away. 

During rough weather numbers of Physalise are 
often thrown on the beach, where they are found 
with the air-bladder still inflated, a itheient proof 
the animal has no power of getting rid of the air 
and then sinking for safety. Though the Physalia 
is principally to be seen in the tropical seas, it 
occasionally visits the shores of our island in con- 
siderable numbers, which, in Joose companies, are 
carried along, passively yielding to the current or 
the breeze. 

Fig. 3879 represents the Physalia pelagica 
(Physalus pelagicus, Lamarck ; Physalia Arethusa, 
Browne). The crest is retracted, and only just 
appears. 

Of species in which the swimming organs are 
complex and vesicular, we may turn to the following 
strange beings, of which mere description will con- 
vey a very inadequate idea, and indeed respecting 
which much remains to be known. 

Fig. 3880 represents—A, Rhizophysa filiformis, a 
slender transparent filiform species, with an air blad- 
der at one extremity: B, Physsophora Muzonema, 
in which there are two series of vesicular bodies, to 
which are appended numerous diverse. cirrhiform 
PHoductions or tentacula. . 

Fig. 3881 represents a portion of Apolemia 
Urania: a, a part still more highly ‘magnified; 4, a 
single sucker. In this genus the body is greatly 













eriorly with many natatory offal ii two 
and behind with solid ‘squamous ‘or, ads, betweer 
which come forth tentaculifon cirrhl tarnished with 


vermiform suckers. by ee ee a de Saad 

Fig. 9882 represents Protomedea lutea: the body 
is long, and furnished above with an imbricated. da _ 
semblage of gelatinous bodies in two alternate rows; — 
from the base of this imbricated float hang filament. 
ous tentacles with cirrhi. ee, 

Fig. 3883 represents Rhodophysa helianthus. In 
this form the body is short and cylindrical, swollen 
above into an air-bladder, and provided below with 
a variable number of petal-like gelatinous bodies 
and tentaculiform cirrhi. | 

‘She Cirrhigrada, or Cirrhigrade Acalephe, may 
now be noticed. In the animals of this group we 
find an interna] delicate calcareous or cartilagi- 
nous support, forming a sort of skeleton or axis. 
The Cirrhigrada move in the water by means of 
cirrhi or tentaculiform appendages numerously dis- 
posed on the under surface ; and some, as the Velella, 
have an elevated membrane or sail on the upper 
surface. 

In Velella the body is membranous, oval, very 
much depressed, convex above, showing a trans- 
parent, oval, cartilaginous, dorsal shield, marked 
with concentric stria, and surmounted by a vertical 
and oblique crest of a delicate semicartilaginous 
structure, which acts as a saiJ, and aids the cirrhi. 
Below the body is concave, with a central probosci- 
diform mouth, surrounded by numerous tentacular 
cirrhi, those which are most externa] being the 
longest. Several species appear to exist in the warmer 
seas. Fig. 3884 represents the Velella lata: a, the 
upper surface, showing the dorsal shield and crest ; 
b, the under surface, showing the mouth and ten- 
tacles. ‘The colour of these creatures is a fine 
blue, and as shoals float along, often of preat ex- 
tent and in compact order, they present an inter- 
esting spectacle. ‘They are found in the seas of 
Europe, Asia, Australasia, and America. Velelle 
are occasionally washed upon our shores during 
storms. 

Closely allied to Velella is the genus Rataria, in 
which the body is oval or circular, and sustained 
hy a subcartilaginous, compressed, elevated piece, 
with & muscular, moveable, Jongitudinal crest 
above; the under surface is concave, with a cen- 
tral proboscidifarm stomach surrounded by a single 
row of marginal tentacula. ‘The species known 
are very small, and transparent. Fig. 3885 repre- 
sents Rataria mitrata, greatly magnified. May not 
some of the species be the young of Velella? 

Another genus is Porpita. The body of the ani- 
mals of this venus is flat and circular, and the outer 
membranous tissue invests a cartilaginous circular 
plate, concentrically striated, and also in a radiat- 
ing direction, This plate is extremely light and 
porous, and acts as a sort of float. The body iz 
somewhat concave below, and furnished with a vast 
number of tentacula, of which the outermost are the 
longest, and furnished besides with small cilia, each 
terminated by a globule; the inner tentacles are 
simple; the mouth is central and proboscidiform, 
and conducts to a simple stomach imbedded in 
what appears to be a glandular mass. The creatures 
are of a most beautiful) blue, and are common in the 
Mediterranean and the warmer seas. 

Fig. 3886 represents Porpita gigantea: a, the up- 
per surface ; b, the under surface. 

Fig. 3887 represents Porpita glandifera, in profile, 
From the genus Porpita have been separated some 
species, forming the genus Polybrachionia of. 
Guilding. The tentacles are extremely numerous, 
and the dorsal dise vitreous. Fig. 3888 represents 
the Polybrachionia Linnmeana, enlarged: a, the up- 
per side; b, the lower side. This species is very 
beautiful, and may be seen in calm weather float- 
ing on the tranquil surface of the Caribbean Sea, and 
ever and anon entwining its arms with great address 
and promptitude around its prey. The body is azure 
blue, the tentacles of a pallid tint. This animal is 
probably the Porpita cw#rulea of Eschscholtz. 

The Diphyida (Dyiphydes or Diphydie), to which 
we now invite attention, constitute a strange group 
of marine creatures, the nature of which is en- 
veloped in much obscurity. In general the body 
consists of two distinct portions or individuals, one 
of which, viz., the posterior, is fitted into a cavity or 
hollow receptacle of the other, or anterior portion ; 
but so slight is the union between them, that they fall 
asunder on the merest touch. These two parts are 
more or Jess dissimilar in form; and from the root of 
the nucfeus of the receiving or anterior individual 
emerges a long cirrhiform appendage prolonged more 
or Jess backwards. The structure is subcartilaginous 
and transparent, and in both portions is ordinarily to 
be seen a cavity more or less funnel-shaped, openin 
externally by a wide and regular, though diversi- 
form aperture. It is by the alternate contraction and | 
dilatation of these cavities, the water at each con- 
traction being smartly thrown out, that the enimal is. 





i Pee 


PSNR seewrr—y ’ eg en Week A ) and which 
more of less immediate connexion with the 
> pee . . 4 . 
irrhiform prolongation. ese 
he Diphydes,” as M. de Blainville remarks,“ are 


transparent animals, so that it is often very 
difeult to distinguish them in the sea, and even in 


a certain quantity of water taken from it. It is 
especially at extremely great distances from the 
yore that they are met with in the seas of warm 
climates, and often very numerous. They float and 
swim apparently in all directions, with the anterior 
or nuclean extremity foremost, getting rid of the 
water they take in by the contraction of the two 
subcartilaginous geet their aperture consequently 
is always directed backwards. When the two nata- 
tory organs are ra! provided with a special 
cavity, it is probable that the locomotion is more 
rapid : it can finally be executed by either the one 
or the other in proportion to their size. The pos- 
terior portion is attached (othe nucleus with so little 
solidity that it often becomes detached from it acci- 
dentally; hence M. Botta believed that an entire 
Diphyes was only formed by one of those parts, he 
having but rarely found these animals complete. 
During locomotion the cirshigeronus production, or 
egg-tube, apparently floats extended backwards, 
lodging itself partly in a gutter into which the in- 
ferior edge of the posterior natatory organ is hol- 
Jowed out; but it has not the same jenni, the ani- 
mal being able to contract it powerlully, even to the 
extent of drawing it entirely inwards. From this it 
is evident that the organ is muscular; what, how- 
ever, is remarkable is that throughout its length, 
and placed at tolerably regular intervals, are found 
organs which MM. Quoy and Gaimard regarded as 
suckers, and which possessed in fact the faculty of 
adhesion and bringing the animal to anchor, as M. 
Botta was satistied. I dare nol decide what this 
organ is; but [ am strongly inclined to believe 
either that it is a prolongation of the body ana- 
logous to that in the Physsephorg, or if not an egg- 
tube, is at Icast an assemblage of young individuals.” 
M. Eschscholtz regarded it as a nutritive canal; 
either simple, or provided with one or with several 
suckers. M. de Blainville divides the Diphyida (or 
Diphyda:), first, into such as have only a single 
cavity in the anterior part; secondly, into those 
whose anterior part is furnished with two cavities ; 
thirdly, into doubtful species, with only one part, ax 
far as known, Of these three minor groups weshall 
give several examples, which will show what strange 
and unexpected forms are presented by animals of 
the lower orders of creation. They are repre- 
aented so as to show the two parts in their natural 
union, as well as apart, and also in several aspects. 

To the first group belong the following species :-— 

Fig. 3889, Cucubalus cordiformis, of a heart- 
shape ; the animal swims vertically. 

Fig. 3890, Cucullus Doreyanus (Quoy and Gaim- 
ard), from the seas of New Guinea. It is closely 
allied to the preceding form. 

Fiz. 3891, Navicula sagittata (De Blainville) ; 
Cymba sagiltata (Quoy and Gaimard). ‘This sin- 
gular species is found in the Straits of Gibraltar. 
The term Cymba has been ap hruenales by Mr. 
Broderip to a genus of shells (Volutidw), and must 
therefore be suppressed in this instance. 

Fig. 3892, Cuboides vitreus, from the Straits of 
Gibraltar : a, the natural size; b, magnified. 

lig. 3893, Enneagone hyalina (Quoy and Gaim- 
ard): 1, la, and 1 b, the animal under different 
aspects; Lc, the visceral part ; 1 d, the nucleus, 

‘ig. 3894, Amphiroa alata (Lesueur), from the 
seas of Bahama: 1, 1 a, the animal in two aspects ; 
I 4, its nucleus extracted. 

The second group, containing species whose an- 
terior part is furnished with two distinct cavines* 

Fig, 3895, Calpe pentagona, from the Straits of 
Gibraltar; 1, the ammal in profile ; 1 @, the under 
side; 1 6, the nucleus, 

Fig. 3896, Abyla trigona, from the Straits of 

Gibraltar: 1, the anterior view; J a, the posterior ; 
1 6, the visceral portion. | 
Fig. 3897, Diphyes Bory (Quoy and Gaimard) ; 
Diphyes Campanulifera (Eschscholtz). This species 
is spread in all seas, and is the most common species. 
1, the entire animal, profile; | a, the anterior part 
of the same; 1 6, the posterior part: 1c, the entire 
animal, magnified ; 1 d, posterior part of the same. 
For the account of an allied species, D. elongata, 
taken on the coast of Jreland, by G. C. Hyndman, 
Esq., see the ‘ Ann. and Mag. of Nat. Hist.,’ May, 
1841, p. 164, et seq. , 
The third group, containing doubtful species, or 
those with one part only, and respecting which our 
information is very limited :— 
Kig 3898, Pyramis tetragona. Of this nothing 


mewn, 


| 


gradually increase in size. 


Of & square head surrounded with .minutehooks; 
and four suckers occupy each angle respectively. 
By means of these hooks and suckers, the animal — 

Nis enabled to adhere to the lining membrane of the 
small intestines, and there imbibe chyle, Each 
segment, excluding those which imme iately suce 
ceed, contains an urborescent apparatus in which the 
multitudinous eggs are produced, so that, excepting 
that of the nutritive apparatus, which is continued 
throughout, each segment may be almost regarded 
as a distinct being. Fig. 3906 represents portions 
of the Tania: 1, two joints of ‘T. solium, magnified, 
in one of which are seen the numerous eggs, which 
pass through the egg-duct a; 2, some of the eggs, 
magnified ; 3, the head, seen in front, with the mouth 
in the centre surrounded by hooks, and by the 

four suckera a a, two of which are alternately pro- 

truded and retracted ; 4, the mouth with its hooks ; 

5, two of the hooks, greatly magnitied; 6, a sucker 
greatly magnified. 

As the eggs are in myriads, and yet seldom more 
than one Tenia infests un individual, the query arises, 
what become of the germs thus multitudinously 
produced? do they perish, or do they assume other 
forms till placed by accident in a nidus favourable 
to their due development ? 

The Hydatids, or Cysticerci, consist of a trans- 
parent sac or globular vesicle containing a fluid - 
this vesicle has one or many heads, according to the 
species. “Vhe ordinary Hydatid with one head (C, 

longicollis) is found offen in enormous abundance in 
the fiver and abdgminal cavity of quadrupeds, espe- 
Gially of the Ruminant order. The fiany headed 
Vydatid (Coenurus cerebralis) ig common in the 
brain of sheep, destroying the animal by pressure 

on that organ, as it increases in size. They mul- 

fiply by internal gemmules, and are often found 
ae with smaller ones floating in the glairy 
uld, 

The Trematoda are represented by that singular 
little sole-like parasite called the Fluke (Distoma 
hepaticum), La Douve of the French, so common 
in the liver of sheep. An allied genus, Polystoma 
(Hexastoma, Cuvier), presents us with several spe- 
cies, two of which infest the human subject, one 
(P. venarum) inhabiting the veins. 

To this section belong the Planaria, not parasitic, 
found in flesh and salt water, where they creep on 
the leaves and stems of plants hke small black 
flattened leeches: they feed on insects, worms, &c. 

We must here also place an allied group of ma- 
rine worms, constituung the genus Nemertes of 
Dr. Johnston ; they are very minute, and live under 
stones in mud, between fide-marks. Both these and 
the Planariw bear division with impunity. (° Mag. 
of Zool. and Botan.,” vol, i. p. 429.), 

A minute parasite, the Diplozoon paradoxum, is 
found on the gills of the bream ; it is about three 
lines long, and is somewhat cruciform in figure, or 
rather resembles two distinct leech-like animads, 

joined, as were the Siamese twins, by a median band 
of union, It is im fact a double animal, of which 
each side has the same parts, but the digestive ap- 
paratus is common to both. On each head are two 
suckers, and on each posterior extremity two oval 
plates of membrane, with four suckers each; and 
thus is its adhesion to the slippery gill-covers of the 
fish secured. 

The Acanthocephala includes only one distinct 
genus, Echinorhynchus, of which the species termed 
Echinorhynchus gigas is often found in abundance 
in the alimentary canal of the hog. This Hntozoon 
is dicecious, the male and female being distinct. 
The female exceeds the male, and attains to the 
length of fifteen inches, The figure of this parasite 
is elongated, tapering to the tail; the head consists 
of a retractile snout or proboscis, armed with four 
circlets of sharp recurved spines, which serve as 
holders ; it can be withdrawn by means of retractor 
muscles, and protruded atwill. At the extremity of 
this spine-armed proboscis is the mouth, a simple 
suctonal orifice Jeading to a double nutritive canal. 
The female produces egys. 

With respect to the manner in which the Sterel- 
mintha, as the Tania, and ee the Hydatids, 
the Distoma or Fluke, the Polystoma venarum, &c., 
obtain admission to the brain, the substance of the 
liver, the inside of the veins, and other localities in 
which they are found, much obscurity exists. Their 
spontaneous production is out of the guestion,—the 
idea is an absurdity: we can only suppose that their 
ergs or germs of great minufenesa must exist in 

some form at present unsuspected, and in a dormant 
state, and be received into the alimentary canal, where 
some become developed, and there remain, while 
others are taken up by the Jacteals, and carried ulti- 
mately into the circulating system, where again some 
develop themselves, while others are cared to va- 





ener Ee Ste gaia, ‘ 
I ee ee, ere 


‘g Known beyond what can be coll 
“e RNOWD | be coll 
‘description and figure by M. Otto. | i 

_ Fig. 8800, Praia dubia; this singular animal is 
‘rather soft, of @ subgelatinous structure, and verv 
transparent ; it is divided by a lougitudinal 

and has‘a shallow cavity with & rounded aperture, 

Fig, 3900, Tetragona hispidum, with details. M, 
de Blainville regards this as nothing more than the 
posterior part of a true Diphyes. 

Fig. 3401, Sulculeolaria quadrivalvis, from the 
Mediterranean. M. de Blainville is strongly in- 
clined to believe that this is not an entire animal, 
but a portion of Calpe. 

Fig. 3902, Galeolaria australis. 
M. de Blainville, 
wards Beroé. 

Fig. 3903, Rosacea Ceutensis: this species is 
suborbicular in form, very soft and transparent, with 
asingle terminal aperture, whence proceeds a cir- 
rhiform process, 


Fig. 3904, Noctiluca miliaris, This little animal is 
provisionally placed among the Diphyida. 11 was 
first observed by M. Surreray, in the sea at Havre, 
and in the dock and basins it occurs in such numbers 
as to form not unfrequently a film on the surface of 
the water. It is about the size of a pin’s head, with 
a moveable proboscis, which it agitates in all direc 
hhons, and by means of which it executes its dell 
berate aquatic evolutions. ‘This proboscis is tubu 
lar, and appears to be composed of annular fibres ; 
it is infact an organ of nutrifion as well as of 
locomotion. The Noctiluca is as transparent as 
crystal, and from its phosphorescence is extremely 
brilhant at night, gleaming like a sparkling diamond, 
and where myriads are crowded together giving et- 
fulgence to the water. Its splendour is the greatest 
in stormy but hot weather; in winter its phospho- 
rescence is diminished, and Jost when the wind is 
from the west. 

Another form of this group is presented by Dolio 
Jum Mediterraneum. This animal, found in the 
Mediterranean, appears to consist of nothing more 
than a gelatinous hyaline cylindrical body resem- 
bling a barrel in shape, with a large opening 
at each extremity; and it is stated to swim by 
alternately absorbing and ejecting the water from 
the two apertures. It is not improbable that the 
Doliolum may be either the young of some species 
unascertained, or a portion of some other diphyidous 
animal, still retaining its vitality. The fact is that 
the history of the Diphyida is yet involved in great 
obscurity, and a series of observations are requisite 
before we can hope to have the difficulties cleared 
up in which their structure and economy are en 
veloped. The little known only tends to excite our 
astonishment. 


CLASS STERELMINTHA 


(Pargxcuymatous Worms). Most of the Sterel- 
mintha inhabit as parasites the bodies of other 
animals, and from the fluids of those bodies derive 
their nutriment. They are not however confined 
to one given locality : it is not only in the alimentary 
canal that they take up their residence, but in the 
substance of the brain, in the abdominal cavity, in 
vessels of the liver, in the cellular tissue, and i the 
substance of the muscles. They infest. quadrupeds, 
birds, fishes and reptiles, nor is man himself ex- 
cluded, In many cases their presence proves ulti- 
mately fatal, and is always connected with a diseased 
condition. The Sterelmintha differ in size and exter- 
nal form ; some being microscopic, others attaming to 
the Jength of many yards, Their structure is simple, 
but that of some much more so than that of others. 

The Sterelmintha, or Parenchymatous Entozoa 
uf Cuvier, are divided into four groups or orders: |, 

Yestoidea; 2, Teenoidea; 3, Trematoda; 4, Acan- 
thocephala. 

In the Cestoidea the structure is very simple. 
The only genus, Ligula, comprehends certain worms 
of a flat riband-like form, striated once longi- 
tudinally, and repeatedly in a transverse direction. 
‘Y..ese worms inhabit the abdominal cavity of birds, 
but more especially of fishes, aud prove fatal. One 
species, the Ligula Cingulum, Rudolphi, found in 
the bream, attains to the length of five feet. There 
are strange tastes among men, but few would think 
of making this worm an article of diet ; yet Cavier 
says that in some parts of Italy it is regarded as an 
agreeable viand. 

The Tonoidea present us with two distinct forms, 
represented one by Twznia, the Tapeworm, the 
other by Cisticercus, or the Hydatids. 

The Tania, of which certain species infest the 
human subject, consists of a series of flattencd 
segments, commencing by a sma)] square head, 
the articulations succeeding which are small, and 

~ The Tenia solium is 
generally met with in England ; and the Tenia lata 
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in Russia, Poland, Switzerland, and, we believe, 
America: a species, Teenia Jamelligera, Owen, oc- 
curs In the Flamingo. 


In Twnia solium the mouth is placed in the centre | 


rious organs, as the brain and Jiver, in which they 
meet with a suitable nidus for their perfection ; 
and where, supplied with abundant nufriment, and 
fostered by the animal heat, they grow inordinately. 

Various species are known to exist’ under the 
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form of the most minute animalcules, in the secre- 
tions of animals enjoying.the most healthy condi- 
tion; nor hoow we to what pomt the law of organic 
- *parasttism—of life within life—is restricted. 

Here then we close our descriptive survey of the 
‘Pictorial Museum of Animated Nature.’ Our object 
has been to elucidate in a simple manner the grand 

ups of the animal kingdom,—to give a brief out- 
ine of the general organization, forms, modes of 
life, habits, and instincts of the varied beings with 
which the surface of our globe is tenanted. As we 
are passed from class to class, or from group to 
group, it has been felt that to some, much more 
than to others, a greater degree of interest attaches, 
as far at least as the general reader is concerned: 
yet Jet it be remembered, that he who would gain 
from the investigation of the treasures of a museum 
® general. knowledge of the animal kingdom, and of 
the relationships of the Jeading and minor groups 
with each other, must advance to the scrutiny of 
forms which might not when isolated attract him. 
Having proceeded link by link through the chain of 
being and having obtained a comprehensive know- 
ledge of the whole, he will be enabled with better 
advantage to direct his attention to the departments 
which invite his deeper researches, and will appre- 
ae their affinities to other portions of the great 
whole. 

But we have not only aimed at giving an outline 
of the animal kingdom; we have endeavoured to 
illustrate its various classes, orders, and minor 
groups, selecting such specimens as appeared inost 
ealcwlated to serve our purpose ; and, where pos- 
sible, entering, as far as our limits would admit, into 
details attractive in themselves, and well calculated 
not only to please and instruct, but also to Jead the 
reflective mind to the cause of causes, the Almighty 
Creator, who in wisdom has formed our globe and 
all that live upon its surface. 

On taking @ review of our labours we find that 
there are one or two points to which we may here 
make additions. 

In vol. i. p. 3, it is stated that no hybrids between 
the lion aad tigress had arrived at maturity: this is 
not quite correct. We have received a letter stating 
that the first hybrid litter was produees at Windsor 
in Mr. Atkins's menagerie, nearly twenty years since, 
and that one of the same litter died Within the last 
two years at the Liverpool Zoologicul Gardens (the 
letter is dated May, 1844). 

To the article Ursine Opossum, vol. i. p. 15, it 
may be added that it is removed into a distinct 
genus from Dasyurus, termed, by M. F. Cuvier, Sar- 
cophilus. Our illustrations below represent a front 
view of the head of Sarcophilus ursinus, and the 
bpecies. 

In the same page is noticed a small marsupial 
animal under the title of Cheeropus ecaudatus; this 
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title ‘“‘ecaudatus” (tail-less) has been cancelled 
for it has been recently ascertained that the animal 
is furnished with a tolerably long tail like that of 
the Bandicoot. The species in question is Cheropus 
castanotis, Gray. 

In vo). ii. p. 166, speaking of the Sprat, it is | 
atated that ‘this fish is never cured like the her- | 
ring.” Ina letter dated June 29, 1844, written by 
Mr. J. Greenfield, we are informed that at ‘* Lowe- 
stoffe and Yarmouth thousands are cured every |: 
season just as the herrings are, and are sold by the | 
dozen, or in bundles of 1000 each, tied up with 
twisted atraw (and are called ‘ Kids’), and sometimes 
in small barrels. They may be obtained in the 
season at some of the shops in Thames Street” 
(London).. We have never ‘seen the fish so cured, 
but believe our correspondent to be quite correct. 
The use of the cured sprat, however, is not very 
general, 

With respect to the scientific arrangement of the 
primary groups of the animal kingdom, we shall not 
enter into the many systems which have been pro- 
posed, but content ourselves with exemplifying only 
that of Cuvier, and that which we have followed. 

Cuvier divided the animal kingdom into— 

1, Animalia Vertebrata ;—quadrupeds, birds, rep- 

tiles, and fishes. 

2. Animalia Mollusca ;—Cuttle-fish, Univalve 

shells, Bivalve shells, Tunicate mollusks, &c. |, 
3. Animalia Articulata ;— Red-blooded worms, 
Insects, Myriapodes, Crustacea, &c. 

4, Animalia Radiata ;—Asterias, Echinus, Jelly- 
fish, or Acalephz, Polypes, Infusory animal- || 
cules, &c. 

Ascending up the scale from the lowest forms to 
the highest, the arrangement we have adopted may 
be thus expressed. 


THE ANIMAL KINGDOM. 
Sub-kingdoms. 
Acuita, MacLeay. 

Porifera, as Sponges, 

Polypifera, as Polype-bearing Corals, &c. 
Polygastrica, as Polygastric Animalcules, 
Acalephe, as J elly-fish, &e. 
Sterelmintha, or Parenchymatous Worms. 


NEMATONEURA, Owen, 
Bryozoa, or Moss Corals. 
Rotifera, or Whee) Animalcules. 
Caslelmintha, or Cavitary Entozoa. 
Echinodermata, or Star-fish, 8c. 


Homocaneuiata, Owen (Articunata, Cuv.) 
Annelida, or Annelides, as the worm and 
Jeech, 
Myriapoda, as the Millepede. 
Insecta, Insects. 
Arachnida, Spider Scorpion. 
Crustacea, Crabs, Lobsters. 
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| Hergrocaneuiata, Owen (Moizusca, Cuv.). 


Cirrhopoda, or Cirripeda ? belonging perhaps 
to the previous sub-kingdom. Burnacles, 
Acorn-shella, &. 

Tunicata, Tunicate mollusks. 

Conchifera, Bivalve mollusks. 

Brachiopoda, Brachiopodous mollusks. 

Gasteropoda, Univalve mollusks, 
snail, and also the shell-leas slug, 

Pteropoda, as Clio Borealis. 

Cephalopoda, or Cuttle-fish, Nautilus, &c. 

MYELENCEPHALA, Owen (VERrzprata, Cuy,). 

Pisces, or Fighes. 

Reptilia, or Reptiles, including the order 

mphibia, 

Aves, or Birds. 

Mamonalia, or Quadrupeds. 


as the 


As in our survey of the Mammalia we advanced 
from group to group, irrespective of systematic 
arrangement, perhaps the following summary of 
the Orders of that Class may prove not destitute of 
utility -— 


Class MAMMALIA. 
A. Sub-class P’lacentalia. 


Orders. 
Bimana :—Man. 
2. Quadrumana:—Apes, Monkeys, Lemurs. 
3. Cheiroptera :——Bats. 
4. Carnivora :—divided into 
Felidee :-—Cat-tribe. 
Mustelides :—Weasel tribe, Otters, Sc. 
Viverridee :—Viverrine tribe, Cirvet, 
Genet, Ichneumons. 
Hymnide :—Hysnas. 
Canidw :—Dog tribe. 
Ursidw :—Bear tribe. 
Phocidw :—Seals. 
. Insectivora :—Shrews, Moles, Heagetugs. 
. Cetacea :—Whales, Grampus, Porpoise. 
. Pachydermata :— 
Terrestrial :—Elephant, Rhinoceros. 
Aquatic :—Dugong, Manatee, %&c. 
. Ruminantia :—Oxen, Deer, Antelopes, Sheep. 
. Rodentia :—Hares, Rats, Porcupines, &c. 
. Edentata:—Sloth, Armadillo, Manis, Ant- 
eater. 


B. Sub-class Implacentalia (Marsupiaha, Auct.) 


a 


“TC: ot 


_ 
owe 


11. aah ee :~—Kangaroo, Opossum, Wow- 
at. 
12. Monotremata :—Ornithorhynchus, Echidna. 





{n the other Classes, system 1s sufficiently ade 
hered to. 
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Fox, Tricoloured, 207 
Fox, Virginian, 307 


Galeopithecus Seabiaedtied FF | 
ngan (Ichneumon), 214 

Gayal (Bos Gaveus), 170 

Guzelle, Arial (Antilope Arabica), 139 

Gaselle, Dorcas (Antilope Dorcas), 139 

Genet (Genetta vulgaris), 211 

Gerbillus (Gerbilles), 69 

Gerbille, Burton’s (Gerbillus Burtoni), $9 

Gerbille, Indian, 59 

Gerboa, Mitchell's, 59 

Gibbons (Hylobates), 30 

Gibbon, Agile, 30 

Gibbon, Silvery (Hylobates leuciscus), 31 

Gibbon, White-handed (Hylobates Lasg,), 31 

Giraffe (Camelopardalis Giraffa), 123 

Glutton, 215 

Glyptodon (Fossil Edentata), 178 

Gnu (Antilope Guu), 146 

Guu, Brindled (Autilope Gorgon), 147 

Goat, Common (Varieties), 147 

Goats and Sheep, 147 

Gomari (Hippopotamus), 87 

Gour (Bos Gour), 170 

Graphiure, veel (Grapbiurus Capensia), 58 

Great Armadillo (Dasypus gigas), 182 

Grison (Galictis vittata), 218 

Ground-Hare (Pika), 78 

Ground-Squiriel, Common, 55 

Guanaco (Wild Llama), 122 

Guazn-bira (Cervus nemorivagua), 138 

Guazu-pita (Cervus rufus), 138 

Guereza (Colobus Guereza), 35 

Gyall (Bos frontalis), 170 

Gymnura (Gymnuia insectivorus), 235 


Koba or Sing-Sing (Antilope Koba), 149 
Kokoon (Antilope taurina), 147 

Kaodoo (Antilope reer)» 146 
Koulan (Wild Ass), 107 


Lagostomus (a genus of Rodents), 71 

Lagoutis (a ASE of Rodents), 

Lagotis, Cuvier’s (Lagotis Cuvieri), 74 

Lamantin (Manatee ; Manatus) 2 

Lemuride (Lemurs), 46 

Lemurs, 46 

Lemur, Diaiem ithecus diadem), 4, 

Lemur, Flocky (Lemur laniger), 47 

Lemur, Ruffed (Lemur Macaco), 47 

Lemur, White-fryuted (Lemur albifrone), 47 

Leopard, 6 

elias - Hares & Rabbits(Fam. Rodents), 78 
ion, 

Lipurus (Phascolarctos), 22 

Llama (Auchenia), 122 

Lophiudon (fossil), 95 

Loris, slender (Stenops gracilis), 47 

Loris, slow-paced (Stenups tardigradus), 47 

Lynxes, 10 


Macacua c genus of Monkeys), 35 
Macaque, Radiated (Macacus radiatus), $8 
Macropus re sha 18 
Madoqua (Antilope Saltiana), 142 
Maimon (Rhesus Woukey), 38 

Mammuth (Fossil Elephant), 86 

Manatee, 238 

Maniril] (Baboon), 38 

Mangabey a collier, 35 

MA&ngue (Crossarchus obscurus), 214 

Manis, Long-tailed(Manis longicaudata). 183 
Mauis, Short-tarled (Manis brachyura), (43 
Manis, Temminch’s Or anis Temmiuckii), 18? 
Mara (Patagonian Cavy), 75 

| Marikina (Silky Tamarin), 46 

Marimonda (Spider Monkey), 39 

Marmet, Alpine (Arctomys marmota), 55 
Marmot, Podoliau (Mole-rat), 67 

Marmot, Quebec (Aictomys empetra), 55 
Maimozets (Hapale), 46 

Maurmozet, Common (Hapale Jacchus), 46 
Marsupialia, Marsupial quadrupeds, 14 
Marsupials, Fossil, 23 

Marten (Beech aud Pine), 215 

Mustodun, 87 

Mataco (Armadillo, Dasypus apar), 179 


wapom MYELENCEPHALA, | Caracal (Felis Caracal), 11 
ae Canim (caivwae quadrupeds), 2 
on VERTEBRATA. 


Cat, the Egyptian, 7 
Cat, Pampas (Felis pageros), 10 
CLASS MAMMALIA. 
Vou. I. * 


Cat, Wild, 7 
Cattle, domestic, 158 
Cattle, Zebu race, 167 
Aard-Vark (Orycteropus Capensis), p. 182 
Aard-Wolf (Proteles), 214 tea i 
Abu-Harb (Antilope leucoryx), 146 


Cavies (Caviide:), 75 

Caviidw (Cavies, a family of Rodents), 75 
Acauthion (Poreuptnes), 70 
Acouchi, a rodent sleni eros acuchi), 75 


Cavy, Patagonian (Dolichotis Patachonica), 
75 
Adapis (fussil), 12 


Addax (Antilope addax), 143 
#Ethiops torquatus (Cullared White-eyelid 
Monkey), 45 

Agouti, Black (Dasyprocta cristata), 74 
Agouti, Common (Dasyprocta acuti). 74 
Agontis (Rodents, family Dasyproctidw), 74 
Ai (Sloth), 175 
Ai, Collared (Sloth), 175 
Alactaga (Jerboas), 58 
American Liou (Puma), 7 

™Anoa (Auuu depressicornis), 170 
Anoplotherium Scorematf 99 
Anteaters (Myrmecophaga), 182 
Autoater, Great (Myrinecophuga jubata), 182 
Anteater, Little (Myrmecophaga didactyla), 

8 


Auteaters, Sculy (Manis), 183 
Antelopes, 139 
Autelope, Incian (Aatilope Cervicapra), 142 
Antelope, Sremmeriug’s (Antilope Sam- 
meringii), 139 
Aotus (Nocthiora), 43 
Aoudad (Capra ssanelaynue 130 
“> Apes (Quadrumana), 26 
Araguatu (Ureine Howler), 42 
Arotomys (Maimot), 55 
Argalie Sibir: Sheep), 151 
Armadilloes (Loricata), 178 
Arnee (Bos Arni), 171 
Arvicohile (Voles, a family of Rodentia), 63 
’ Aspalax (Mole-rat), 67 
Ase (Equus asinus), 107 
Ass, Wild, 107 
Ateles (a genus of Monkeys), 39 
Atherura (Porcupines), 70 
Aurocis (Bison Kuropwus; Bus urus), 19 § 
—~Axis (Cervus axis), 1d5 

















































































































Cebids (American Monkeys), 39 

Cebne (Sapajous, a genus of Monkeys), 42 

Cereocebus AEthiopa, 35 

Cercomys (a genus of Rodents), 67 

Cercopithecus (a genus of Monkeys), 35 

Cervides (the Deer tribe), 130 

Cetacen (Order Whale-tribe), 239 

Chackma (Baboon), 38 

Chioropotamus (foasil), 99 ; 

Cheropus (Cheropus ecaudatus, Ogilby; 
castanotis, Gray), 15 

Chameck (Spider Monkey), 39 

Chamois alone rupicapra), 143 

Chati (Felis mitis), 10 

Chaus (Felis Chaus), 11 

Cheiromys (Lemurida), 50 

Cheiroptera (Order Bats), 227 

Chibi-gnazu (Chati, Felis mitis), 10 

Chimpanzee (‘Troglodytes niger), 26 

Chinchilla (Chinchilla lanigera) 71 

Chinchillidw (a family of Rodents), 71 

Chlamyphorus (Pichiciago), 182 

Chrysochlore, Cape (Insec, quudruped), 235 

Civet (Viverra Civetta), 211 

Coaat-rat (Bathiergus maritimus), 67 

Coaita (Spider Munhey), 39 

Coati (Nasua), 191 

Coendou (Brazihan Porenpine), 70 

Colobus (a genus of Monkeys), 34 

Colobus, Full-maned (Culobas polycomos), 34 

Colugo (Galeapithecus), 51 

Condylure, Thich-tail (Condylura), 235 

Coney of Scripture (Daman), 91 

Cougar, the (Puma), 7 

Couscous (Cuseus), 19 

Couscous, spotted (Cuscus maculatus), 19 

Couxio (Pithecias sugtilata), 43 


Hamster (Cricetus vulgaris), 63 

Hapale (a genus of Monkeys), 46 
are, Alpine (Lepns variabilis), 78 

Hare, Calling (Pika), 78 

Hare, Common (Lepus timidus), 78 

Hare, Trish (Lepus Hibernicus), 78 

Hare, Syrian, 78 

Harp-Seal (Phoca Qrenlandica), 222 

Hartebeest (Antilope Caama), 146 

Hartebeust, Bastad (Antilope lunata), 146 

Coypu, a Rodent (Myopotamus Coypus), 70 | Harvest Mouse (Mus Messorius), 63 

Crivetus (Hamster), 63 Hedgehog, 235 

Cryptoprocta (Viverrine), 211 Hippopotamus, 87 


| 


Aye-aye (Cheiromys Madagascariensis), 50 uses (Couscuas), 19 Hog, Dumestic, 98 Meyaderma, Trifoliated (Bats), 230 
Cynictis (Cynictis Steedmannii), Hog, Papuan, 99 Megalonyx (Fossil Kdentate), 179 

Habiroussa, 95 Cynocephalua (Babuons), 38 Hog, Wild, 98 Megutherinm (Fossil Edentate), 178 
Babouus (Cynocephalus), 38 Hoonuman (Entellus Monkey), 34 Meminna (Moschus Meminna), 127 . 
Badger, 218 Dauw (Burchell’s Zebra), 110 Horse, 102 Merian’s Opossum (Didelphis dorsigera), 14- 
Badger, Indian, 218 Daman (Hyrax), 91 Horse, fossil remains of, 110 Meriones (Jumping Mouse), 58 
Bandicoot, long-nosed (Perumelos nasuta), 15 | Daayproc tides (a family of Rodents), 74 Horse-shoe Bat, Splendid, 230 M’horr (Antilope M’horr), 142 
Bauxrng (Tupaia), 238 Deer (Cervide), 130 Horse-shoe Bat, Three-toothed, 230 Midas (Hapale), 46 
Bats, 227 Dear, Fallow, 134 Howler, Urame (Mycetes ursinus), 42 Miriki (Spider ut: 39 
Beats (Ursida), 186 Deer, Red, or Stag, 134 Howling-Monkeys (Mycetes), 39 Moholi (Galugo Moholi), 50 

~~Hear, Amerioan Black (Ursus Americauus), | Delphmide (Dolphins), 239 Hy@ua, Spotted, 210 | Mole (Tulpa), 234 : 

) Delundung (Genet), 21] Hywna, Striped, 210 Mole-1at (Aspalomys Typhlus), €7 

Rear, Bornean (Uisus euryspilus,, 137 Dendrobius (Octoton, genus of Rodents), 67 | Hyena, Villose, 211 i Molossus, Dusky (Bats), 230 
Pear, Brown (Ursus Arctos), 187 Desman (Myyale), 231 Hybrid, Pretended, of Dog and Bear, 190 Molucca Bat, Pallas’s, 230 
Hear, Grisly (Urans ferox ), 187 Diana Monkey (Cercopithecus Diana), 35 Hydrochegrus capybara (Cavies), 75 Mono-Moukey (Cercopithecus mona), 35 
Bear, Malayan (Ursus Malayanus), 187 Dinothertum (fossil), 111 Hydromys, an aquatic rodent, 63 Monkeys, 81 : 
Bear, Polar (Ursus maritimus), 190 Dibodide (Jerboas), 58 Hylobates (Gibbous), 30 Monkeys, American (Cebidee), 39 
Rear, Siberian (Ureus collars), 186 Dog (Canis familtaris), 194 Hypsiprymnus (Kaugarvo Rat), 19 Monkey, Black-crested (Semuopithecus 
Bear, Sloth (Ursus labiatus), 157 Dog, Cape Hunting (Lycaon tricolor), 207. | Hyrax (Daman), 91 melalophus), 34 ; 
Bear, Spectacled (Ursus ornatus), 187 Dogs, Wild, 194 Hlyrax, Cape (Hyrax Capensis), 94 Monkey, Collared White-oyelid, 35 
Bear, Syrian (Uraus Syriacus), 187 Dolphin (Delpbinus), 239 Hyrax, Syrian (Hyiux Syriacus), 94 Monkeys, Fox-tailed (Pithecia), 4% 
Bear, Thibet (Ursus Thibetanus), 187 Dormouse, Garden, or Greater (Myoxus Hystricida (Faimly of Porcupines), 70 Monkey, Green Coe alba sabeus), 35 
Reaver (Castor Fiber), 66 nifelu), 58 Monkey, Jacketed (Pithecia sagulata), 43 
Bekr-el- Wash (Antilope bubalus), 146 Dormouse, Common, 55 Ibex (Capra Ibex), 150 Moose-deer (American Elk), 130 
Beluga or White Whale, 242 Douce Monkey, 246 Ichuenmon, Egyptian, 214 Morae (Walrus), 226 ; 
Bhnnder (Bhesus Monkey), 38 Douroucouli (Nocthora trivirgata), 43 Ichneumon, Indian, 214 Moschides (Family of Ruminants), 127 
Binturon Hl Binturong), 191 Drill (Baboore), 39 Iudris, Short-tailed (Lichanotus brevicau- | Mouflon (Wild Sheep), 151 
Biscacha (Viscacha of the Paunpas), 71 Dugong (Halicore), 238 datus), 47 Mouse, Barbary (Mus Barbarus), 62 
Bison (Oxen), 155 Daiggueta: (Equus Hemionus), 107 Insectivora (Insect-eating Quadrupeds), 231 | Mouse, Common (Mus musculus), 59 


Mouse, Daiwin’s (Mus Darwinii), 62 

Mouse, Economist (Arvicola aconomus), 63 

Mouse, Harvest (Mus measorius), 63 

Mouse, Longetailed Field (Mus sylvatie 
62 


Bison, American (Bison Americanus), 174 Isodon (Capromys, a genus of Rodents), 70 
Blauwbok (Antilope leucophwa), 146 
Blessbok (Antilope pygarga), 139 


Bobac (Arctuinys Hobuc), $6 


Sdentata (Order), 175 
Klephant, 79 Jacchus (Hapale), 46 
Elephaut-Shrew, Cape (Macroacelides Jackal, 206 


Bonasus (Oxen), 155 typicus), 231 Jaguar, 7 cus, 62 
Booted Lynx (Felis caligata), 11 Elk, American 130 Javelin-Bat, Crenulated, 227 Mus pumilio (Barbary Mouse), 62 
Bosch-Vaik (African Woodswine, Sus lar- | Entellus Monkey, 34 Javelin- But, Greater, 227 Mule, 110 : 

vatus), 99 ‘ Equus (the Horse), 102 Jerboas (Dipodide), 58 Muntjaks, or Chevrotains, 138 
Bos prinngenius (fossil), 155 Erethiza (Porcupines), 70 Jerboa, Cupe (Pedetes Capensis), 59 Maride (Mouse family), 59 
Bos Urus (Zubr), 145, 174 Kriddes (a sub-genus of Ateles), 39 Jerboa, Dark-banded, 58 Musk-deer (Muschus moschiferus), 127 
Budeng Saati tae Maurus), %4 European Lynx (Felis Lynx), 11 Jerboa, Egyptian eee JEgyptius), 58 Musquash (Ondatra zibethica), 66 * 
Buffalo (Bos bubalus), 171 Kuryotes (a genus of Muridm), 63 : Jumping-Mouse, Labrador (Meriones La- | Mustelidw (Weasele), 214 
Buffalo Cape (Hos Caifer), 174 bradoricus), 58 Mycetes (a genus of Monkeys), 39 


Mylodon (Fossil Kdeutate), 178 
Myoxidw (Dormice), 55 
Myrmecobius, Banded (M. fasciatus), 18 


apu (Moschus Javanicus), 127 
Narwhal (Monodon), 239 
Nocthora (a genus of see 43 : 


Noctilio, Léporine (Bata) 
Nutria, a for-bearing Rodent (Coypu), 70 


Bull-fighta, Spanish, 162 


Caama (Fox), 206 

Cacajao (Pithecia melanocephala), 42 
Cachalot, or Spermaceti Whale, 242 
Cullithrix (a genus of Monkeys), 43 
Cambing-outan (Antilope Sumatrensis), 143 
Camel, Aratnan (Camelus dromedarius), 115 
Camel, Bactrian (Camelus Bactrianus), 119 


Fallow-deer, 134 ; 
Felidas (Cat tribe), 2 Kahan (Proboscis Monkey), 34 
Fennec (Fox), 207 Kalong ( Bats), 230 
Forret, 215. Kanchil (Moschus Kanchil), 127 
Field-mouse, Long-tailed (Mus sylvaticus), | Kangaroo, Great (Macropus major), 18 
62 Kangaroo Rat Sisyeipezanes murinus), 9) 
Field-mouse, Short-tailed (Arvicola agres- | Keitloa (Rhinocerus Keittoa), 01 
tis), 247 Kerodon (Cavies), 75 
Flying-equirrel, Rocky-mountain (Pteromy@}-Khur (Wild Ass), 107 


Canada Lynx (Felis Canadensis), Alpiuus), 54 Kiang (Wild Ass), 107 , : Nycteris, Geoffroy's (Buta), 230 
Canide eae race), 194 4 Fox, reek ns rg. 26 Kids or Murtjak (Cervus Muntjak), 138 | Nyctipithecnus (Nocthors) 43 
anh (Antilope oreas), 146 Fox, Arctic, 207 toes), # ~ es Asi p wally aa” 19) | Nyl-ghan (Antilope plcta), 143 
Cape Leaping Hare (Padetes Capensis), 59 Fox, Common (Canis vu 06 ° ech Hope perpusilla), 

Capybara, a large rodent 75 nas Fox, Egyptian (Canis Ni oticus), 906 Koala (Phascolarcton cinerens), 22 | Ovelot (Felis pariglis), 19 
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i? Octodom, Crming’s (Qetodon Cumingii), 67 | Rodentia (Order of Roderit Quadra 54 
Onager (W ild din 107 ) Roebuck Sesser Capreolus), 138 pee) 
Ondates (Mung , 66 okt a Monkey), 35 
Opossumé, 14 Rorqual (Whale), 246 
0 tan (Pithecus satyrus), 27 Ramisantia (Order), 115 
Ornithorhynchus, 22 
Oryoteropus (Aard-vark), 182 Saimiri (Callithrix sciureus), 43 
Orycterus (Coast-rat), 67 : «=| Sais (Sapajous), 42 
Oryx (Antilope Oryx), 146 Sajous (Gapaiois), 42 
Otter (Lutra vulgaris), 219 Sajou,‘Brown (Cebus Apella), 42 


Otter, Sea (Enhydra marina), 222 

Ounce, 6 

Ox, Musk (Ovibos moschatus), 174 

Ox, White ; wild ox of Chillingham Park, 158 
-—~ Oxeéen sBow) 185 

Oxen, fossil relios of, 158 


Pacas (Rodents, Fam. Dasyproctides), 74 

Pachydermata, Aquatic, 238 

Pachydermata, Fossil, Remarks upon, 114 

Pachydermata (Order), 79 

Paco (Auchenia Alpaca), 123 

Palaotherium (fossil), 95 

Palatine (Diana Monkey), 35 

Pallah (Antilope melampus), 142 

Pampas Cat (Felia Pajeros), 10 

Panda (Ailurus fulgens), 191 

Pangolin (Mania), 183 

Panther, 6 

Paradoxure (Paradoxurus Typhus), 214 

ree Spermophile (Spermophilus Parryi), 
3 


Passeng (Capra mgagrus), 150 

Pebn (Armadillo, Dasypus Peba), 179 

Peccary, Collared (Dicotyles torquatus), 95 

ecoary, White-lipped (D:cotyles labiatus), 
95 


Pekan or Fisher (Mustelidw), 215 

Peramelea (Bandicoot), 15 

Petaurus, 19 

Phacochare, Abyssinian, 99 

Phacochere, South African (Phacochosrus 
Aithiopicus), 99 

Phacoche@rus, 99 

Phalangers (Phalangista 19 

Phalanger, Vul pine (Pha, angista vulpina), 19 

Phalanger, Flying (Petaurus), 19 

Phalangista, 19 

Phascogale, Brush-tailed (Phascogale peni- 
cillata), 15 

Phascolumys (Wombat), 22 

Phascolarctos, 22 

Phocidee (Seals) 222 

Pichiciago (Chlamyphorus truncatua, 182 

Pichy (Armadillo, Dasypus minutua), 182 

wwe Pika, Dwarf, rodent (Lagomys pusillua), 78 

Pithecia (Sakis, a genus of Moukeys), 42 

Pithecus (Oran), 27 

Pithecus Abcllii (Sumatran Orang), 27 

Pithecus Morio, 27 

Pithecus Wormbii (Bornean Orang), 27 

Platypus (Ornithorhynchus), 22 

Polecat, 215 

Pongo (Pithecus), 27 

Porcupine, Brazilian (Synetheres prehen- 
silin), 70 

Porcupine, Canada (Erethizon dorsatum), 70 

Porenpine, Common (Tistrix cristata), 70 

Porcupine, Hairy (Cavada Porcupine), 70 

Porcupine, prehensile (Brazilian Porcu- 
pine), 78 

Porpoise, 239 

Potoroo (Kangaroo-rat), 19 

Pouched Rat, Camas (Diplostoma bulbi- 
vorum), 67 

Poyou (Armadillo, Weasel-headed ; Dasy- 
pus, Enconbert), 179 

Proboscis Monkey (Semnopithecus larvatus), 
34 


Prongbuck (Antilope furcifer), 143 

Propithecus Diadema, 47 

Proteles cristata (Aard-Wolf), 211 

Pteromys (Flying squirrel), 54 

Pteropus, Amboyua (Bats), 230 
~~ Puma, 7 


Quadrumana (Apes, Moukeys, Lemurs), 26 
Quadrumana, Fossil, 51 
Quagga (Equus Quagga), 110 


Rabbit (Lepus cuniculus), 78 

Rabbit, Cercomys (Rodentin), 67 

Racoon (Procyou Lotor), 19 

Racoonda, o fur-bearing rodent (Coypu), 70 

Rasse (Genet), 211 

Rat, Black (Mus Rattus), 59 

‘Rat, Brown, or Norway (Mus decumanus), 59 

Rat, Caffre Broad-eared (Kuryotis unisul- 
catua), 63 

Rat of Ascension Island, 59 

Rata, Spiny (Echymys), 67 

Rat, Water (Arvicola amphibia), 66 , 

Ratel (Ratelus), 218 

Ratel, Indian, 218 

Rein-deer, 131 

Reitbok eee eleotragus), 142 

Rhesus (Macacus Rhesus), 38 
hinoceros, 90 ‘ 
hinoceros, Blunt-nased, or White, 01 

Rhinoceros, Common African, 90 - 

Rhinoceros, Indian, 90 

Rhinoceros, Javanese, 90 \ 

Rhinoceros Keitloa, 91 

Rhinoceros, Sumatran, 90 

Riman Dayan (Felis maccoscelis) 6 


~ 


Sajou, Horned (Cebus fatuellus), 42 

Sajou, Yellow-breasted (Cebus xantho- 
stenos), 42 

Sakis (Pithecia, a genus of Monkeys), 42 

Saki, White-headed (Pithecia leucocepha- 
lus), 43 

Sambur (Cervus Hi pelaphas), 135 

Sand -hog (Indian Badger) 218 

Sand-rat, Canada (Geomys bursarius), 47 

Sapajous (Cebus, a genus of Monkeys), 42 

Scelidotherium (fossil Edentate), 178 

Sciuridwy (Family of Squirrels), 54 

Sea-cow (Hippopotamus), 87 

Sea-leopard (Seal), 223 

Sea-lion, Forster's (Seal), 226 

Seal, Common (Phoca ee 222 

Seal, Crested (Stemmatopus cristatus), 223 

Seal Klephant, Macrorhinus proboscideus, 228 

Seal, Ursine (Arctocephalus ursinus), 223 

Semnopithecus (genus of Monkeys), 31 

Sheep, Domestic (varieties), 151 

Sheep, Wild, 150 

Shrew, 23] 

Shrew-mole (Scalopa), 234 

Siamang (Hylobates syndactylus), 31 

Srmpai (Black-crested monkey), 34 

Skunk (Mephitis), 218 

Sloths, 175 

Sloth, Common (Bradypus tridactylus), 175 

Solendon (Ingectivorous quadruped), 231 

Souslik (Spermophilus), 55 

Spalax (Mole-rat), 67 

Spider Monkeys (Atelea), 39 

Springbuck (Antilope Euchore), 142 

Steinbok, or Bouquetin (Ibex), 150 

Stenops (Loris), 47 

Squirrels, 54 

Squirrel, Malabar (Sciurus maximus), 54 

Squirrel-monkey (Saimiri), 43 

Squirrel, Northern Grey and Black, 54 

Squirrel-Petaurus (Petaurus sciureus), 19 

Stag, or Red-deer, 134 

Stoat, 215 

Suidwe (Family of Hogs or Hog Tribe), 95 

Suricate (Ryzoena tetradactylu), 211 

Synetheres (Porcupines), 70 


Tamandua (Aut-eater), 183 

Tamanoir (Great Aut-eater), 182 

Tamarin (Silky Marmozet, Hapale rosalia), 46 

Tamias (Ground-squirrel ), 55 

Tangalung (Yiverra Tangalunga), 211 

Taphozous, Mauritius (Bats), 230 

Tapir, American, 94 

Tapir, Malay or Indian, 94 

Tapirus (Tapirs), 94 

Tapoa, Sooty (Phalangista fuliginosa), 19 

Tarsier, Banca (Tarsins Bancanus), 50 

Tarsius (Lemuridee), 50 

Tutonay (Armadillo, Dasypus Tatouay), 182 

Teledu (Mydaus), 247 

Temminck’s Colobus (Colobus Temminckii), 
3d 

Tenree (Contetes, Insectivorous), 235 

Tenrec, Spiny, or Tendrac, 235 

Tenree, Striped, 235 

Thylacinus, Dog-headed (Thylacinus cyno- 
cephalus), 1> 

Tiger, 3 

Tiger-cat, Nepaul, 6 

Toque (Macacus radiatas), 38 

Toxodon (fossil), 111 

Troglodytes (Chimpanzee), 26 

Yueotuce, a small Rodent (CtenomysMagel- 
lanicus), 67 


Unan (Sloth, two-toed). 175 
Ungka-etam (Gibbon), 3) 

Ungka-puti (Gibbon), 30 

Ursine Gpostum (Dasyurus ursinus), 15 
Urus (Wald Ox), 145 

Utia, a Rodent (Capromys Fournieri), 70 


Vampire Bat, 227 

Vicugna (Auchenia Vicugna), 123 

Virginian Opossum idelphiaVirginiana),14 

Viscacha, Pampas, a Rodent (Lagostomus 
trichodactylus), 71 

Viscacha, Peruvian (Lagotis), 71 


Walrus or Morse, 226 
Wanderoo (Macacus Silenus), 38 
Wapiti (Cervus Wapiti), 135 
Water-mole (Ornithorhyuchus paradoxus), 22 
Water-rat (Arvicola amphibiay, 66 
Weasels, British, 215 
Weepers (Sapajous), 42 
Whale, Greenland, 248 
Whale, Southern, 243 
Whale, Spermaceti (Cacnalot), 242 
olf (Canis Lupus), 203 
Wolf, American, 206 
Wolf, Autarctic (Canis Antarctions), 206 
Wolf, Black (Canis Lycaon), 203 
Wolf, Dusky (Canis nubilus), 203 
Wolf, Prairie (Canis latrans), 206 












Wolverene (Glutton), 215 

Wonibat (Phascolomys Wombat), 22 
Woodswine of Aftica, 99 

Wouwba (Hylobates leuciscus), 31 
Xiphodon (fossil), 99 


Yak’ grunniens), 170 
Tae Onene (Cheironectes palmatus), 


Yarke (Pithecia lencocephala), 43 . 
Zebra (Equus Zebra), 110 


Zebra, Burchell's (Equus Burchellii), 110 


Zebra Opossum (Thylacinus), 15 
Zebu (Cattle), 167 

Zeuglodon, fossil teeth of, 238 
Zibet (Viverra Zebitha), 211 
Zizel (Spermophilus), 65 


Zorille (Muste)idw), 218 


CLASS AVES (BIRDS). 


Aberdivine (Siskin), 334 

Ampelida (Family of Chatterers), 306 
Ani (Cuculida:), 359 

Aracari, Curl-crested, 355 

Aracuri, Humboldt'’s, 355 

Aragari, Many-banded, 355 

Asturina, Grey (Eagles), 263 

Aves (Class Birds), 250 


Barbet, Bristly, 370 

Bam-owl (Strix Bare 282 
Beceatico (Garden Warbler), 315 
Bee-cater (Merops apiaster), 299 
Benteot eee? , add 

Birds, Class Aves, 250 

Rirds, Structure of, 250, 254 

Bird of Paradise, Emerald, 347 

Bird of Paradise, Golden, 346 

Bid of Paradise, lLucomparable, 346 
Bird of Paradise, King, 316 

Bird of Paradise, Magnificent, 347 
Bird of Paradise, Superb, 346 
Blackbird, 323 

Black-cap, 315 

Black-cap, Titmouse of America, 311 
Blue-bird, 318 

Breve, Giant (Merulidte), 327 
Buceride (Family of Hornbille), 350 
Ballfineh, 334 

Bullfiuch, Arabian, 334 

Bullfinch, Blue, 335 

Ballfineh, Thick-billed, 335 
Bunting, Common, 381 

Bunting, Reed, 331 

Buphagide (Family of Pique-Baufs), 342 
Burung-Birn (Alcyonide), 298 
Bush-shrike, Spotted, 306 
Bush-shrike, Vigors’s, 306 
Butcher-biid, 303 

Buzzards, Common, Honey, 274 


Canary-fiuch, 334 

Capercaillie, Capercailzie, 
Wood, 398 

Caprimulgide: (Family of Night-jase or 
Guoat-suchers), 286 

Calyptomena viridis, 307 

Casacara, Brazilian (Eagles), 262 

Cedar-bid, 307 

sesthiadw (Family of Creepers) 366 

Ceyx Lucon (Alceyonida), 295 

Chaffineh, ddd 

Chattercr, Bohemian, 307 

Chatterer, Japanese, 310 

Chuck-will’s-widow (Caprimulgide), 287 

Cinnyridw (Family of San-birds), 37 

Circaetus, Short-toed (Eagles), 263 

Climacteris (Certhiada ?), 367 

Cock of the Rock, 306 

Cock of the Rock, Peruvian, 306 

sock of the Plains (Grouse), 399 

Cockatoo, Great Sulphur-crested, 366 

Cole-tit, 311 

Coliadee (Family of Colles or Mouse-birds), 
350 


Cock of the 


Coly, Senegal, 350 

Condor, 279 

Coracinida (Family of Fruit-Crows), 306 
Corvides (Family of Crows), 342 
Cotinga, Scarlet, 310 

Conroucoun (Trogons), °99 

Cow-troopial (Sturnidw;, 339 
Crab-eater, Cinnamor (Halcyonide), 295 
Creeper, Common, 366 

Creeper, Curve-billed, 367 

Creeper, Familiar (Sylviadw), 319 
Creeper, Wall, 367 

Croas-bill, 333 

Crow, Bald-headed, 346 

Crow, Philippine, 343 

Crow, Piping, 342 

Crow, Royston or Hooded, 343 
Crypsirina (Corvide), 343 

Cuculide (Family of Cuckoos), 358 
Cuckvo, 358 

Cuckoo, Gilded, 359 

Cuckoo, Le Vaillant’s, 359 

Cuckoo, Yellow-billed, 359 

Cymindis, Cayenne (Eagles), 263 . 
Cymindis, Houk-billed (Eagles), 263 


Daptrius, Black (Eagles), 262 
Diamund-Bird (Pardalotus punctatus), 316 


, ow 


Eagle Bacha (Hasmatornis), 259 

Kagle, Brazilian, or Urubitinga, 263 

Kagle, Golden (Aquila chrysaetos), 2d, 

Kagle, Harpy (Harpyia destructor), 259 

Eagle, Imperial (Aquila imperials), 258 

Kagle, White-headed (Halietus leucoce. 
phalus), 258 

Ephthianura, White-fronted (Byiviade), 324 

Epimachus, Superb (Promeropidew), 379 

Euphemia, Undulated (Parrakete), 363 

Kurylaimus, Javanese (Todide), 295 


Falcons (Peregrine Falcon), 266 

Falcon, Bengal, 270 

Falconile (Family of Eagles, Falcons 
Hawks), 255 

Fieldfare, 323 

Flycatcher, Fantailed, 303 

Flycatcher, Pied, 303 

Flycatcher, Spotted, 303 

Flycatcher, Nest of a species, 8303 

Fork-tail, Java (Sylviadw), 319 

Fowl, Domestic, 598 

Fowls, mode of hatching artificially, $91 

Fringillidse (Family of Finches), 330 

Fruit-Crow, bald, 306 

Fruit-Crow, bare-necked, 306 

Fruit-Crow, Scaled, 306 

Fruit-Pigeon, Oceanic, 387 


Glead (Kite), 271 

Goatencker (Nightjar or Churn-owl), 286 
Goatsucker, Fork-tailed, 290 
Gold-crest (Regulns), 382 

Goldfinch, 334 

Croshawk, 271 

Cirakle, Paradise (Corvidee), 346 
Greenfinch, 335 

Griffon, Vulture, 278 
Ground-Pigeon, W attled, 390 
Grouse, Black, 398 

Grouse, Dusky, 399 

Grouse, Piunated, 399 

Grouse, Ruaffed, 399 

Guachuro (Caprinnulgide), 287 
Giuinea-fowl (Pintado), 398 
Gutinea-fowl, Crested, $98 
Gypoge:anus (Secretary Bird), 263 
Gyratores (Order, with Pigeons), 383 


Hamatornis (Eagles), 259 

Halcyoniduw (Family of King-frahers), 295 
Harpagus, Bidentate (Hawks), 271 
Harriers (Birds of Prey), 275 
Hawfinch, 335 

Hawks, 270 

Hawk, Chanting, 271 

Hawk, Laughing, 271 

Hawk, Swallow-tatled, 274 

Hawk-owl, 2&2 

Hirundinide ete of Swallows), 290 
Honey-buzzard, 274 

Honey-eater, New-Holland(Melliphiga ),379 
Honey-guide, 349 

Honeysucher, Blue-headed, 379 

Hoopoe, 351 

Hornbill, Concave, 351 

Hornbill, Rhinoceros, 35] 
Humming-birds, 375, 378 
Hummung-bird, Barb-taled, 379 
Humming-bird, Cora, 379 
Summiny-bird, Double-crested, 378 
Humming-bird, Gonld’s, 379 
Humminyg-bird, Recurved-bill, 379 
Humming-bird, Red-throuted, 378 
Humiming-bird, Sickhle-wonged, 379 


Ictinia, Lead-coloured (Kites), 274 
Tbijau, Great (Caprimulgida), 256 
Ibycter, Aquiline ( Magles), 262 
Jusessores (Order of Perching Birds), 276 


Jacamar, Paradise, 208 

Jay, American Blue, and Kuropean, 343 
Jungle-fowl, Baukiva, 39] 

Jungle-fowl, Fin-backed, 391 
Jungle-fowl, Sonnerat’s, 39] 


Kestrel] (Faleo tinnunculus), 270 
Kingfisher, Belted, 295 
Kingfisher, Common, 295 
Kinglisher, Gigautic, 295 
Kingfisher, Great Senegal, 298 
Kingfisher, Sacred, 298 
Kingfisher, Ternate, 298 
King-Vulture, 279 

Kites, 271 

Kite or Gilead, 271 


Lammergeyer (Gypattua barbatus), 259 
Lamprotila, Broad-billed (Aleyonida), 29& 
Lauiade (Family of Snrikes), 303 

Lark, 330 

Linchi (Esculent Swallow), 294 
Linnet, Common, 334 

Loriet, Tabuan, 363 

Lorikeet, Blue Mountain, 366 

Lory, Purple-capped, 366 

Love-Birds, 366 

Lyre-Bird (Menura Superba), 330 


Macaw, Blue and Yellow, 362 
Magpie, 346 
Manakin, Crested, 310 
Manakin, Red and Black, 310 
Marsh-Tit, 31) 
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Merlin eels maalon), 270 Ring-dove, or Cushat, 383 Whinchat, 315 Goose, Careopeis, 54 % 
Martin, bed ies 994 Ring-ousel, 328 Whip- poorewill (Captimulgide), 207 Goose, Egyptian, 61 - 4 
Martin, Sand, 291 Rock-dove, 383, 386 White-throat, 31 , Grallatores (Order of Wading-birds), }% 
Martin (Window Swallow), 291 Roller, 299 Woud-lark, 331 Grebe, Eared; Redneck; Crested; Horned 
Melliphagidsy (Family of Honey-eaters), 379 | Roller, Abyssinian, 299 Wovdpecker, Caffre, 375 and Little, or Dabohick, 55 
Menurida (Family of Lyre-Birds), 327 Rook, 343 Woodpecker, Chilian, 374 Grouse, Red, 2 
Meropide (Family of Bee-Katers), 299 Woodpecker, Downy, 371 Guan, Crested, 6 
Merulide (Family of Thrushes), 322 corrma (Esculent Swallow), 294 Woodpecker, Great Biack, 870 Guan, Motihot, 6 
Miuo-bird, 342 Satin-bird (Corvides), 342 W vodpecker, Great Spotted, 374 - | Guillemot, Black, 58 : 
Mino-bird, Java, 342 Scansores (Scansorial Order of Birds), 354 Wuodpecker, Green, 374 / | Guillemot, Foolish, 68 
Mocking-Bird, 326 Secretary Bind of Prey), 263 Woodpecker, Hairy, 371 Gull, Arctic; Skua, 66 
Moor-Harrier (Circus wruginoeus), 275 , Sedge-warbler (Sylviadw), 3+8 Woodpecker, Ivory-billed, 37) Gull, Black-headed, or Laughing, 66 
Morphinus, Crested (Ragles), 263 Snortwing, Mountain (Warblers), 315 Woodpecker, Lesser spotted, 374 Gull, Great Black-backed, 66 
Motmot, Mexican, 298 Shrike, Cayenne, 306 Wondlpecker, Redeheaded, 371 Gruidw (Family of Cranes), 30 
Muscicapides (Family of Flycatehers), 303 | Shrike, Cunningham’s, 306 Woodpecker, Three-toed, 374 
Musoplagide@ (Family of Plantain-eaters), | Siskin (Aberdivine), 334 Woodpecker, Yellow-bellied, 371 Heron, Common, 31 
330 Skylark, 380 Wood-ewallow, Cinereous, 382 Heron, Night, 44 
Myophone, Yellow-billed (Corvidw), 342 Snow-bird, 331 Wuod-ewallow, Common, 382 Hoatzin (Opisthocomus cristatus), 6 
Sparrow, Baya (Toddy-bird), 338 Wood-wren (Sylvia sylvicola), 383 Honey-eater, Warty-faced, 71 
Nacunda (Caprimulgidw), 290 Sparrow, Java, 335 Wren, Common, 382 Hooper, or Whistling Swan, 42 
Nectariniades (Family of Honey-suckers), | Sparrow, Sung, 334 Wryneck, 375 
379 Sparrow-hawk, 271 Ibis, Glossy, 35 
Neste of various Warblers, 319 Starling, 342 Yellow-hammer, 331 Ibis, Sacred, 35 
Night: hawk (Caprimulgida), 286 Stock-clove, 383 Yellow-thruat, Maryland (Sylviadw), 419. | Jabiru, 35 
Night-jar (Guateucker), 266 Stone-chat, 32:2 : Jacana, Common, 30 
N helen, African Long-tailed, 290 Strigiden (Family of Owls), 282 Jungle-fowl of the Colonists of Port Essington 
Night-jar, Leona, 290 Sturnidw (Family of Starlings), 339 (Megapode), 7 
Night feeder, Red-lreaated (Meropide), 299 | Sun-bird, Cullared, 379 ; 
Nightingale, 314 Sun-hird, Javanese, 379 BIRDS—continued. Kiwi-kiwi (Apteryx), 11 
Nutcracker, 346 Swallow, 210 Knot (Aberdeen, and Red Sandpiper), 23 
Nuthatch, 367 Swallow, American Barn, 291 Vou. II, 
Nymphicus, New Holland (Parrakeet), 363 | Swallow, Cliff (Republican Swallow), 291 Lapwing sr erat). 18 
Swallow, Esculent, 294 Adjutant, or Argala, 35 Laride: (Vamily of Gulls, Terns, &c.), 68 
Oriole, Baltimore (Sturnide), 339 Swallow, Fruit-eater, 310 Albatross, 63 Leipoa, Oce)lated, 6 
Ciriole, Golden, 326 Swallow, Large-winged, 204 Alcades (Family of Auke, Guillemots, Puf- 
Orthonyx, Spine-tailed (Certhiad@ 7), 367 | Swallow, White-handed, 204 fins), 58 Mallard, or Wild Duck, 438 
Ortolan, 331 Swallow-hawk, Black-winged, 274 Alecthelia Urvillii (young of Duperrey’s | Man-of-War Bird (Frigate Bird), 71 
Osprey, Fish-hawk (Pandion Haliwtus), 258 | Swallow-roller, Oriental, 299 Megapode), 10 Marabou, 35 
Owl, Burrowing, 283 Swift, 294 Anatide: ( Family of Ducks, Swans, &c.), 39 | Megapode, Duperrey’s, 10 
Owl, Great, 283 Swift, Large-winged, 294 Apterygil@ (Family, including the Apte- | Megapode, Mound-making, 7 
Owl, Ural, 282 Sylviadw (Family of Warblers), 314 ryx), 11 Megapodide (Family of Megapodes), 6 
Owl, Virginian Hornet, 283 Synallaxis, Garrulous (Sylviades), 318 Apteryx (Kiwi-Kiwi), 11 Moorhen, 27 
Ouzel, Water, 327 Ardeidw (Family of Herons, Storks, &c.), 3} 
Oven-Bird (Furnarius, Certhiades?), 367 | Tanager, Scarlet (Summer Red-bird), 331 Auk, Great, 58 Nandu (Rhea), 10 
Tetraouds (Family of Grouse), 398 Auk, Parrakeet, 59 Natatores (Order of Swimming-Birds), 39 
Paradiseidee Sel Sida of Paradise), 346 | Thrush, Ground-scraping, 323 Auk, Littie, or Rotch, 58 Noddy, 66 
Parides (Family of Tits or Titmice), 310 Thrush, Hermit, 323 Auk, Razor-bill, 58 - 
Parrakeet, Alexandrine, 363 Thrnah, King, 327 Avocet, 26 Ostrich, 10 
Parrakeet Macaw, Red-fronted, 363 Thrush, Missel, 323 Otidw (Family of Bustards), 15 
Parrakeot, Rose-ringed, 363 Thrush, Red-breasted, 323 Bittern, 34 Oyster-catcher, 19 
Parrots, 362 Thrush, Song, 322 Boathill, 34 
Parrot, Long-billed, 366 Thrush, Wood (Tawny Thrush), 323 Rooby, or Brown Gannet, 67 Palamedeidmw (Family of Jacanas, Screamers, 
Peacock (Pavo cristatus), 395 Timalia, Chestuut-capped (Merulidw), 327 | Buatard, Black-headed, 15 &c.), 30 
Peacock, Japan, 395 Tit, Greater, 310 Bustard, Great, 15 Partridge, Californian (Ortyx), 3 
Peacock, Javanese, 395 Titmice, British, 310 Bustard, Kori, 15 Partridge, Common, 2 
Peacock-pheasant, Crested, 395 Titmouse, Bearded, 314 Partridge, Red-legged, 2 
Peacock-pheasant, Thibet, 395 Titmouse, Black, 314 Cariama, 30 Partridge, Rouloul, 2 
Peregrine Falcun, 266 Titmouse, Blue, 311 Cassowary, 11 Peewit (Lapwing), 18 
Peristera, Brown-backed (Pigeon 250 Titmouse, Long-tailed, 311 Charadriadse (Family of Plovera), 15 Pelecanidw (Family of Pelicans, Cormorants, 
Pettichapa, Greater (Garden Waruter), 315 | Titmouse, Penduline, 314 Chuck-will’s-widow, 71 Darters, &c.), 66 
Pharaoh's Chicken (Egyptian Vulture), 275 | Titmouse, Yellow-cheeked, 310 Colymbides (Family of Divers), 55 Pelican, White, 67 
Phasianella (Pigeon), 387 Toddy-Bird (Baya Sparrow), 339 Coat, 26 Penguin, Crested, 59 
Pheasant, Argue, 394 Todd (Family of Todies). 295 Cormorant, 70 Penguin, Juckaas, 62 
Pheasant, Common, 394 Tody, Green, 295 Cormorant, Crested, 70 Penguin, Patagonian (King Penguin), 59 
Pheasant, Golden, 394 Toucan, Cuvier’s, 355 Cracide (Family of Curassows), 6 Petrel, Blne, 63 
Pheasaut, Hastings’ Horned, 394 Toucan, Toco, 355 Crake, Corn, 27 Petrel, Fulmar, 62 
Pheasant, Impeyan, 394 Touraco, Crested (Musophagide), 350 Crake, Spotted, 27 Petrel, Grebe, 62 
Pheasant, Reeve's, 394 Touraco, Senegal (Musophagide), 350 Crane, Common, 31 Petrel, Pintado (Cape Pigeon), 62 
Pheasant, Silver, 394 Touraco, Variegated, 350 Crane, Crowned, 31 Petrel, Stormy (Mother Cary’s Chicken), 62 
Pheasant, Temminck’s Horned, 394 Trochilides (Fam. of Wumming-Birds), 375 | Crane, Numidian (or Demoiselle), 31 Petrel, Wilson's, 63 
Phytotomides (Family of Plaut-cutters), $50 | Trogonide Family of Trogons), 299 Crane, Stanley, 31 Phasnicopteride (Family of Flamingoes), 38 
Piuhau, Common (Shrikes), 306 Trogon Diardii, 302 Curassow, Crested, 6 Phalarope, Grey (Red Phalarope and Plain 
Picidee (Family Woodpeckers, Barbefs), 370 | Trogon Mexicanus, 302 Curassow, Galeated, 6 eens 26 
Pie, Trimmed, 346 Trogon, Narina, 302 Curlew, 19 Plataleidw (Family of Spoonbills), $8 
Pie, Wandering, 343 Trogon Pavoninus, 302 Curlew, Stone (Thick-knee), 18 Plover, Gulden, 18 
Pigeons, 383 Trogon Reinwardtii, 302 Curavres (Order of Birda), 10 Plover, Grey, 18 
Pigeon, Bronze-winged, 390 Trogon Reaplendens, 302 Plover, Long-legged (Black-winged Stilt- 
Pigeon, Cheatnut-shouldered, 386 Trogon, Temnurus, 302 Darter, American, 70 Plover), ‘ 
Pigeon, Crowned, 390 Turkey, 395 Darter, Le Vaillant’s, or Snake-bird, 70 Plover, Norfolk (thick-knee or thick-kneed- 
Pigeon, Double-crowned, 386 ‘Turkey, Honduras, 398 Didide (Family, including the Dodo), 14 Bustard), 18 
Pigeon, Ground, 390 Turkey Buzzard (\ ulture), 278 Diver, Noithern, 55 Plover, Spur-winged, 19 
Pigeon, Manasope, 387 Turtle, Collared (Dove), 386 Dodo (Dronte, Dod-aors, Solitario), 14 Pratencole, Collared, 19 
Pigeon, Nicobar, 390 Turtle-dove, 383, 386 Dotterel, 18 Procellarides (Family of Petrels and Shear- 
Pigeon, Passenger, 386 Duck, Eider, 47 waters), 62 
Pigeon, Talpicote, 390 Umbrella-bird, 306 Duck, Long-tailed, 50 Ptarmigan, 2 
Pipit, Meadow, 322 Upupidos (Family of Hoopoes), 351 | Duck, Mandarin, 47 Puffin, 58 
Pipit, Tree, 322 Duck, Pin-tailed, 46 
Pipridw (Family Cotingas, Manakius), 310 | Vinago, Aromatic (Pigeon), 387 Duck, Spirit (or Buffle-hoaded Duck), 50 | Quail, 2 
Piqne-Booul, Red-billed, 342 Vulture, Black, 278 Duck, Steamer (Racehorse), 50 Quail, Kurrichane, 3 
Pirol!, Sea-green (Merulidss), 327 Vulture, Chinese, 278 Duck, Summer, 47 Quail, Rock, 3 
Pit- pit one 339 Vulture, Cinereous, 278 Duck, Surf (or Surf-Scoter), 47 Quail, Taijoor, 3 
Plant-cutter, Chilian, 350 Vulture, Egyptian, 275 Duck, Wild, or Ma'lard, 43 Quail, Virginian (Ortyx), 3 
Plantain-eater, Violet, 350 Vulture, Indian, 279 Daulin, or Purre, 23 
Pudargus, Cold-river, 290 Vulture, King, 279 Dunlin, Minute (Little Sandpiper), 23 Rail, Virginian, 27 
Podargus, Javanese, 290 Vulture, Kolbe's, 278 Rail, Water, 27 ‘ 
Podargus, Long-eared, 290 Vulture, Pondicherry, 278 Rgyptian Antiquities; Quadrupeds and Birds | Rallidw (Family of Rails and Coots), 26 
Reel Papuan, 290 Vulture, Sociable, 278 ' represented upou, 71 Recurvirostridea (Family of Stilt-Plovers, 
odoces, Panders (Corvides), 346 Vulturide: (Family of Vultures), 275 Emeu (Emu, and New Holland Cassowary), Avccets, &.), 23 
Poe Bird (Melliphagide), 379 ll * Rhea (Nand), 10 : 
Poultry, Domestic, 390 Wagtail, Pied, 318 . | Rhea, Darwin's, 10 
Promeropids (Family of Promeropes), 379 =| Wagtail, White, 318 Flamingo, 38 Ruff and Reeve, 22 
Promeropa, Red-billed, 379 Wagtail, White-winged, 318 Flamingo, Little, 39 
Peittacidsw (Family of Purrvta), 362 Warbler, Dartford, 322 Fraucolin, Ferruginous and Grey, 3 Sand-grouse, Pintailed (Pterocles), 2 
Paittacule, Taranta, 366 Warbler Garden (Greater Pettichaps), 315 | Fraucolin, Pileated, i: Sand-grouse, Throat-banded, 2 
Puff-bird, Great-billed, 370 Warbler, Grey-backed, 318 Frigate, or Man-of-War Bird, 71 ~# | Sandpiper, Red or Aberdeen (Knot), 23 
Warbler, Kentucky, 319 Sandpiper, Little or Pigmy (Minuts Dunlin 
Raptorea (Order, Birds of Prey), 255 Warbler, Yellow-crowned (Myrtleebird), 322 | Gadwall, 43 _and Little Stint), 28 
Hasores (Order of Birds, including Poultry, | Weaver-bird, Sociable, 338 Gallinule, Hyacinthine, 27 a | Sandpiper, Marsh, 23 : 
Pheasanta, Partridges, &.), 390 Weaver. bird, Mabali, 338 Garnet, or Solan Goose, 67 Scisavra-bill (Sea-skimmer, Cut-water, &c.), 
Raven, 342 Wenaver-bird, Red-billed, 338 Gannet, Brown, ot Bouby, 67 66 i ’ : ‘ , 
Redbreast, 318 Weaver-bird, Taha, 988 Godwit, Black-tuiled, 19 ~ Scolopacidss (Family of Curlews, Saipes, 
Redstart, 322 Weaver-bird, Yelluwsceawned, 33° Godwit, Red, or Common, 22 Sandpipers), 19 * 
Redstart, Blue-throated, 318 Weaver-bird. Yellow-headed, 338 Goosaneder, 54 Screamer, Created, 30 
Redwing, 323 Wheatear, 315 Goose Bean, 51 reamer, Horned, 30 
ie merle Fam. Toucans, Aragaris),354 | Whidah-bird, Paradise, 835 (ioose, Bernicle, 51 ghoe or Green Cormorant (COREL S 
Rice Troopial (Sturnide), 339 Whidah-bird, Red-billed, 335 Govse, Canada, 50 ; rant), 70 " : 
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$ 46 
Pai arty Glossy-headed, 71 
Shoveller, 42 


Smew, 54 
Guake-bird (Darter), 70 


Suipe, 33 ae 
Saipe, Great, or Solitary, 22 
Snipe, Fack, 22 ? 
Snipe, Painted African, 23 
jeclde (Family of Penguins), 59 

Spoonbill, Common, 38 

fitilt-Plover, Black-winged (Long-legged 

Plover), 23 

Stilt-Plover, Mexican, 26 

Stilt-Pluver, Palmated, 26 

Stint, Little (Little Sandpiper), 23 

Stork, 34 

Struthionida (Family of Ostrich, Rhea, 

&c.), 10 

Swan, Bewick’s, 42 ° 

Swan, Black, 43 

Swan, Black-necked, of Chili, 42 

Swan, Polish, 42 

Swan, Tame, 39 

Swan, Whistling, or Hooper, 42 

Swift-fvot, Black-billed, 19 


Talegalla, Wattled (Brush-Turkey), 6 

Tantalidee (Family of Ibis, Tantalus, &c.), 35 

Teal, Blue-winged, 46 

Teal, Common, 46 

Term, Common, 63 

Thick-knee (Stone Curlew, Norfolk Plover), 
18 


4 


Tinamou, Tataupa, 6 

Tropic-Bird, Common, 66 

Trumpeter, Gold-breasted ; or Agama, 30 
Turkey, Brush (Talegalla), 6 


Umber, Tufted, 34 


Waterhen (Moorhen), 27 
Whip-poor-will, 71 
Whimbrel, 19 

Wigeon, American, 47 
Willet, 23 

Woodcock, 22 


CLASS REPTILIA 
(Repri.es). 


Acanthopis (Genus of Poisonous Snakes), 122 

Acontias, painted (Javelin Snake), 99 

Adder (Viper), 114 

Agama, Changeable, 91 

Agama, Spina, 91 

Alligator, Pike-nosed (Pike-nosed Caiman 
or Cayman), 79 

ant (Order of Amphibious Reptiles), 
123 


Amphisbeena, Dusky, 98 

Amphiuma, Three-toed (Amphibious Rep- 
tiles), 135 

Anolis, Great crested, 90 

Anolis, White-scaifed, 90 

Asp (Egyptian Cobra, el Haje), 118 

Axolotl (Amphibious Reptile), 135 


Basilisk, Hooded, 90 

Basilisk, or Cockatrice, fabulous, 83 
Blindworm (Slow-worm), 99 

Boa, Aboma (Boa cenchria), 111 

Boa Anaconda (Boa scytale), 111 

Boa Bojobi (Boa Canina), 111 

Boa ee (Boa Constrictor), 116 
Boides (Family of Boas and Pythons), 110 
Boiga (‘Tree Snake), 110 

Bungarus, Banded (a Poisonous Snake), 123 
Bushmaster (Powonous Snake), 122 


ssa Wormelike ; Ringed; Two-banded, 
] 

Caciliade(Famil yof snake-like Reptiles), 1 26 
Caiman, Pike-nosed(Pike-nosed Alligator),79 
Cerastes, Egyptian, 115 

Cerastes, South African, 115 

Ceratophoris, Boie’s (Fiog), 127 

Chalcide (Family of snake-like Lizards), 95 
Chamaleonide (Family of Chameleons), 83 
Chameleons, Structure and Habits uf, 83 
Chameleon, Common, 86 

Chameleon, Furk-nosed, 86 

ar" ta New Hulland (Marsh Tortoise), 


Chelunia (an Order of Reptilia including the 
Tortoises), 74 
‘Chirotes, Channelled, 98 
Chirotherium (fossil Amphibious Reptile), 134 
Cobra, Egyptian ON 118 
5 | 


Cobra de Capello (Naja), 118 
oe (Family Colubrine Snakes), 
Crocodiles, 82 ~ 


Crocodile, Common, 82 

Crocodile, Gangetic (Gavial), 83 

Croncdiles, fossil, 83 

Crocodiliie an of Crocodiles, Alliga- 
tors, &o.), 79 


Death-Adder (Acanth 122 
Dipoglossus, nor ae 
Dipsas (Tree-snake), 110 
Dragon, Fringed, 


Py Bi-Rifsh (a 
Bealioniuria 
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Marine Lisards, Ichthy- 
osanrus, and Plesiosauruf), 102, 103 
Eryx, Bengal (Serpent), 114 


Frog, Water ; Bull; Painted; 126, 127 


Gavial (Crocodile of the Ganges), 83 
Geckos, Structure and Habits of, 66” 
iM@ecko, Banded, 87 

Gecko, Egyptian, 87 


id 


» Bg 

Gecko, Milius's, 87 

Gecko, Seychelles, 87 

Gecko, Smooth-headed, 86 » + 

Geckctide: (Family of Lizardacalled Geckos), 
86 


Geosaurus, Semmefing's (fossil Lizard), 102 
Glase-Snake, 95 


ceria (a large Poisosfous Serpent), 114, 
ll 


Heloderma, eden scalet (Varanide), 94 
Herpetan, Tentacled (Serpent), 114 , 
Hydrides (a Family of Murine Suakes), 123 


Ichthyosaurua (extinct Marine Lizard), 102 

Iguana, Common, 87 

Iguana, Smooth-necked, 87 

Iguanids (Family of Iguanas), 87 

Iguanodon, extinct reptile, fossil Remains of, 
87 


Karroo-Bokadam (Snake), 114 


Labyrinthodon (Chiretherium), 134 
Laceitidw (Family of True Lizards), 94 
Spe ia Purple (Snake), 110 

Lizard, Anguine, 95 

Lizard, Cordyle (Common Zonurus), 99 
Lizard, Frilled, 91 

Lizard, Muricated (Agama), 91 

Lizard, Sand, 94 

Lizard, Viviparous, 94 

Lycodon, Cape (Snake), 110 


Mabouya or ocellated Scink, 99 

Meg#losaurus (enormous extinct Lizard), 10 

Menopomes (Amphibious noe 131 

Mosasaurus, Camper's (fos 
Lizard), 102 


Natter-jack (Toad), 127 

Naja, Indian (Cobra de Capello), 118 

Naja, masked, 118 

Necturus (Amphibious Reptile), 135 

Newt, Common Water; 
lipped; Palmated ; 130, 131 


Ophidia (an Order of Reptiles, Serpents), 103 


Optiops (Lizard), 95 
QOular-carron (Suake), 116 


Paleeophrynos (fossil Toad), 130 
Plesiosaurus (eatinct Marine*Lizaid), 103 
Proteus (amphibious Reptile), 135 
Pterodactyles (fossi] winged Lizards), 99 
Python, Port Natal, 114 

Python, Tiger (Python Tigris), 114 
Pyxis, Arachnoid (Tortowe), 73 


Ranide (Family of Frogs, Toads, 
Rattle suake, 122 


mals, 74 
safeguard, Great American (or Teguixin), 94 


Salamander, gigantic fussil, 134 
Salamander, Spotted, or Land Newt, 131 


Salamandridw (Family of Trituns, Newts, 


&c.), 180 
Sauria (an Order of Reptiles, Lizards), 79 
Scheltopusic (Pseudopus Pallasi:), 95 


Scincida (Family of Lizards termed Scinks 


or Skinks), 98 
Scink, Officinal, 98 
Scink, Ocellated (Mahouya), 99 
Sea-snake, Banded, 123 
Sea-anake, Bicoloured, 123 
Seps, Common, 99 
Serpent-charming, 119 
Serpents, geueral history of, 103 
Sieboldtia (a large Amphibious Reptile), 134 
Siren, Striated (Amphibious Reptile), 135 
Slow-worm (Blindworm ), 99 
Snake, Javelin (Painted Acontias), 99 
Snakes, Poisonous, 114 
Snake, Ringed or Common, 10 
Snake-lizard, Four-toed, 95 
Sphenops, Capistrated, 99 
Stellio, Common, 90 
Stellio, Spine-footed, 90 
Tachydromus, Six-lmed (Lizard), 95 
Teguixin, Great American Safeguard, 94 
Teida (Family of Lizurdaycalled Teguixins), 


of 
Toad, Common, 127 
Toad, Mitred; Bicoloured; Marbled; Suri- 
nam, 130 
Tortoises, 74 
Tortuise, Alligator, 78 
Tortoise, American River, 78 
Tortoise, Furrowed, 75 
Tortoises of Galapagos Islands, 75 
Tortoises, Marsh, 78 ; 
Tortoises, River, 78 


gigantic 


mooth ; Straight- 
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Tree-frog, Green; Bicoloured, 127 

Tropid Cochin China, 98 

Turtle, Hawksbill, 79 

Turtle, Green, 78 

Turtle, pega fy 79 

Turtles, or ne Tortoises, 78 

Varen, Bell's, 94 

Varan of the Nile, 91 : 

Varan, White-throated, 91 

Varanide (Family of large Lizards, termed 
Varana), 91 

Viper, or Adder, 114 

Vipere, Fer-de-lance, 122 

Viper, Unadorned, 115 


Zonurus, Common (Cordyle lizard), 99 


CLASS PISCES (Fisues). 


Abdominales (section of Malacopterygious 
Fishes), 150 coe 

Acanthopterygii (Order of Fishes), 139 

Anchovy, 166 

Apodes (an Order of Malacopterygious 
Fishes), 171 se 


Barbe], 150 

Basse; Basse, Black, 139 

Blenny, Ocellated (Butterfly-fish), 147 
Bieam, 151 

Braize (Becker), 143 if 
Brill, 171 

Bullbead, River (Miller’s Thumb), 142 


Carp, 150 


Cheetodon, Bat; Surgical; Wandering ; 143 


Char, Northern; Welsh, 159 
Cheilodactyle, Carmichael’s, 143 


Chondropterygii (Cartilaginous group of 


Fishes), 175 
Chub, 151 


Clupeide (Family of Pilchards, Herrings, 


&c.), 1 


9 Coal-tish, 167 


Code-fish, 167 


Coracle, Portable boat used by Welsh 


Fishermen, !75 
Coryphsena, Starred, 146 


i) si (Family of Carps,Gudgeons, Dace, 


c.), 150 


Dab (Saltie), 170 

Dace, 151 

Dog-fis, Small spotted, 175 
Dorado, or Dolphin, 146 
Dragonet, Gemmevus, 147 


Kel, British Species of, 171 

Kel, Sharp-nosed, 171 

Felfare (Kel), 174 

Kaocide: (Pikes, Gar-fish, &c.), 154. 


ar general structure and divisions of, 
38 


Flounder (Flook, Fleuke, or Fluke), 170 
Fluke (Flounder), 170 
Flying-lish, 154 


&c.), 126 | Gadide (Family of Cod-fish, Coal-fish, &c.), 
Reptilia, Reptiles, a Class of Vertebrate Ani- : 


Gar-fish (Sea-pike), 154 
Gilt-head (Gold Maid), 150 


sa rs (Family of Blennies, Gobies, &c.), 


14 
Goldfiuny, 150 
Gyig (Rel, Anguilla), 171 
Grilse (Young Salmon), 155 
(sudgeon, 151 
Gurnard, Streaked, Flying, 142 


Gymnodontide (Family of Globe-fishes, Sun- 


fishes, Diodons, &c.), 175 


Herring, 163 

Herring, Garvic (Sprat), 166 
Hippocampus, 174 

Hound, Smuuth (Dog-fish), 175 


Labride (Family of Wrasses, or Rock fishes), 


4 
Lepidosiren, 138 
Loche, Sea (Three-bearded Rockling), 167 
Lophobrauchn (Section of Fishes), 174 
Loricats (Gurnards, &c.), 142 


Mackerel (or Mackarel), 143. 
Mackerel, Horse (Seed 146 
Maid (Thornback), 175 
Malacopterygii (Order of Fishes), 150 
aT ¥ ie — as, 166 

ugilides (Family of Grey Mullets 
Mullet, Gry, 147, ; ee 
ae (Family of Eels, Congers, &c.), 


Muskanungée (Pike, American), 154 


Parr, or Samlet, 159 
Parrotefishes (Scarus), 150 
ae 189 

ercidw (Family of Perches), 139 
Pike bd : 
risers 162 

ipe-fish, Deepsnosed, 174 
Pipi 



















: 429 


ocarwater, Mans, 62 ; Scie of Viper), 118 Tree-enake Golden, 110 as Pisces (Class of Fishes), 188 


Pleuronectidm (Family of Plaice, Turbut 


Soles, and Fiat-fish generally), 167 


Pogge, Japanese (armed Bullhead), 142 
Polynemus, Artedis’s, Pour-rayed, 142 
Porheagle (Dog-fish), 175 


Protopterus (Lepidosiren), 138 
Fteraclia, Ocellated, 146— 


Raiides (Family of Rays and Skate), 175 
Rockling, Five-bearded, 167 
Rockling, Three-bearded, 167 


Salmo, Genus, British Species of, 162° 

Salmon, 154 

Salmon-fishing, 158 

Salmonide (Family of Salmon, Trout, Char, 
&o.), 154 

Scienide (Family of Maigres), 113 

Scombridss (Family of Scontbers, Mackerel, 
Tunnies, Sword-fish, &c.), 143 

Shad, Twaite, and Allice, 166 

Sharks and Dog-fish, 175 

Smelt (Sparling, and Spirling), 159 

Smelt, Saud, or Atherine, 149 

Sole, 171 

Sole, Iemon, 171 

Sole, Marbled, 171 

Sole, Variegated, 171 

saat a (Family of Sharks, Dog-fish, &c.), 


Squamipinnati (Family of Cheetodons), 143 

Sparidsx (Family of Sea-Breams), 143 

Sprat, 166 

Stickleback, 143 

Sturgeon, Beluga (Accipenser Huso), 175 

Sturgeon, Great, of Caspian Sea, 175 

Sturgeon, Sevruga, 175 

Sturiomds (Family of Sturgeons), 175 

Subbrachiales (Section of Malacupterygio as 
Fishes), 167 

Surrfish, Short, 175 

S vord-fish, 146 

Syngnathide (Family of Pipe-fishes), 174 


Thresher, or Fox-shark (Squalidw), 175 
"Thornback, 175 

Torsk, 167 

Trout, 158 

Trout, Great Grey, 159 

Turbot, 170 


Whiting, 167 ; 

Wrasse, Ballan, Green-streaked, Red, or 
three-spotted, Rainbow, Ceylonese Green, 
147, 150 


Sus-krnapom MOLLUSCA (HE - 
TEROGANGLIATA, Owen). 


CLASS CEPHALOPODA 
(CuTTLE-FISHES). 


A nmonites, 186 
Argonaut (Argunauta Argo), 183 


Belemnites, 186 
Hellerophon, wide-mouthed, 183 
Beloptera sepioidea, Belemnoidea, 187 


Calamary, Common (Cuttleefish), 179 

Cephalopoda, Cuttle-fishes, 178 

Cephalopoda, Fossil, 186 

Clymenia, 187 

Cranchia, Rough (Cuttle-fish), 179 

Cuttle-fishes, (Cephalopoda, Class), 178 

Cuttle-fish, Veutitcose, 179 

Cuttle-fish, Common (Poulp), 178 

Cuttle-fish, Officinal (Sepia officinalis), 182 

Cuttle-fish, Ink of, 179 

Cyrtoceratites (Shelled Cephalcpods, Fussi!), 
187 


Goniatites, 187 


Heterogangliata (Mollusca), Sul-kingdon 
178 


Lituites, 187 


Mollusca (Heterogangliata), Sub-kingdom 
178 

Nautilus, Pearly, 182 

Nautilus, Umbilicated, 182 


Octopus vulgaris (Common Cuttlefish), 176, 
Onychoteuthis (Bauke’s Cuttle-fish), 179 
aoe (Shelled Cephalopods, Foss:)), 


Phragmoceras, 187 


Rhyncholites (Fossil beaks of Nautil:), 163 
Rossea, Arctic (Cuttle-fish), 179 


Sepiola, Common (Cuttle- fish), 179 
Sepiola, Short-armed (Cuttle-tish), 179 
Spirula (Shelled Cephalopod), 186 
Squid (HKock-squid, a Cuttle-tish), 178 


Thunderstones (Belemnites), 187 
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CLASS PTEROPODA 


(Wine-roorep Mou.usxs). 


Cimbulia reorets 190 
Cleodora (}’teropoda), 190 
Clio bureatis (Pteropoda), 187 
Creais (Pteropoda), 191 
i yaloa (P 
termpoda 
18 


f 
Spiratella (Pteropoda), 100 


- 


*y 


CLASS GASTEROPODA 
(Gastrorpopous Mou.usxs). 
pepaliasie, Cornu Arietis, dubia, globosa, 
216 ‘ 

Anastoma Helicides), 195 

Ancylus, Freokled, “Radiated (Tectibran- 
chiata), a6 

Aplysia depilans (Tectibranchiata), 206 

Atlanta Peronii ¢ eteropoda), 210 

Auricula Mide, 199 

Auriculadm Shad | of Shells, Auricula 
Melampws, &c.), 199 


Balea feelin 195 

Berthella porosa (Tétibranchiata), 206 

Buccinide (Family of Whelks, Hurp-shells), 
234 

Bulla fragilis, Velum, Ampulla (Tecti- 
branchiata), 207 

Bullade (Family of Tectibranchiata, Mol- 
luske), 207 

Bullea, Aperta, Ferussaccii (Tectibranchi- 
ata), 207 

Bulinus, Roseate, Blood-lipped, 
banded (Heliocids), 198 

Bursatella (Tectibranchiata), 206 


Three- 


Cancellaria, Reticulated (Buccinida), 235 

Cancelluria (Volatile), 227 

Capulide (Family of Peotinibranchiate 

astropods), 222 

Carinaria (Heteropoda), 210 

Carocolla A Hfelici le , 195 

Cassidari@ Spinous (Buacinidm), 235 

Cassis, Tubsrose (Buccinidw), 235 

Cavolina (Nudibranchiata), 203 

Cerithium, Marsh; Madagascar, 235 

Chitton, Chilian, De Blainville’s, Tufted, 
Peruvian, Spinose, Spiniferous, Coquim- 
bo, Magnifivent, 251 

Chitonellus, levis, Jarveeformis, 251 

Chitonidwe (Family of Chitons), 251 

Clausilia (Helicides), 198 

Oolumbella (Volutida), 227 

Columbella Mercatoria, 239 

Concholepas, Peruvian, 238 

Cone, Ordinary (Shell), 223 

Sunidm (Family of Cone-shelle), 222 

Conoelix liueatus, 223 

Coriocella nigra, 222 

Cowry, Map, Mole, Vetch, Children’s 
Adanson’s, Blotched, Money, Straitened, 
Freckled, 230 

Cowries, fossil, 231 

Cryptosome Leachii, 222 (Mollusks), 247 

Oyblobranchiura (Order of Gastropodous 

Cyalostoma (Helicidw), 198 

Cymbha (Volutide), 223 

Cypreidm (Family of Cowries), 227 

Cypreovula capeusis, 231 


Dentalinum, 250 
Diphyllidia Beugmansii (Inferabranchiata), 
206 


Dolabella (Tectibranchiata), 206 

Dolinm, Helmet (Bucoinides), 235 

Doris (Nudibranchiata), Habits of, 206 

Doris, Horned, Plat, Jagged, Leach’s (Nu- 
dibranchiata), 202 

Dye, Tyrian (Imbricated Purpura), 235 


Kburna, Snooth (Buecinidw), 284 
Kmarginula, De  Blainville's, Cénemon, 
Kmarginata, Depressed, 247 
Kolidia (Nudibranchiata), 208 = ** 
Erato scabriuscula (Tearshell), 231 
Eulimia, Major, splendidula, 218 


Faaviolaria, Tulip, 239 

Firola (Leteropoda), 210 

Fissurella, Cloudy, Roseate, Greek, 246 

Fissurellida (Family of Shells, Fissurella, 
Kinarginata, &c.), 246 

Fusus Colus, 239 


Gasteropoda (Division of, into Orders), 194 

Gasteropoda (Slugs, Snails, and Univalve- 
shelled Molliuks, os Whelks, Cowries, 
&c.) Class, 191 

Gasteroptera Meckeli (Tectibranchiata), 207 

Glaucus (Nudibrancluata), 202 


Haliotidew (Family of Sea-Ears, Shells), 246 

Harpa (Buccinum), 234 

Harp, Ventricose, 234 

Helicarion (Helicide), 198 

Helicdw (Family of Snails, Helix, Bu- 
linus, &o.), 195 

Helix pomatia, 195 

Heteropoda (Order of Gasteropoda), 210 


teropoda), 190 | ‘Lopt nie nehye striate, 219 
(Weg Poted) Mollnske, Clase), {* lla, 195 
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Hipponyx acutue, £23 


Inferobranchiata (Order of Gestzgpodous 
Moflusks), B08 | 


Janthita, 278, 219 
‘ (Nudipeanctiata), $98 
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: oy OM 
Limacide (Family of §i 194+ 
Limnea, Comrnon, Spre 198 
Limneide (Family of Shells, Lintnea, 
Planorbis, &c.) 198 re 
Limpet, Common, Gilded, Cot , 
Scutellar, Spoon-shaped, Pectinated,, Bont- 
shaped, 250 ‘ 
Litiopa, 218 
Lobaria carnosa (Tectibranchiata), 207 
Luponia algoensis (Cowries), 231 


Magilus antiquus, 243 
Marginella (Volutidm), 227 
Megaspira (Helieida), 198 
Mvlampus coniformis (Auriculada), 199 
Melania amarula, aurita, sabulata, Z18 
Melanopsis, atra, costata, preorosa, 218 
Melibe rosea (Nudibranchiata), 206 

Melo (Volutide), 223 ” : 
Mitra, adusta, corrugata, episcopalis, 226 
Mitra (Volutida), 227 ‘ 

Murex haustellum (Woodaogk's-Head), 242 
Murex regius, 242 ; 

Murex tribulus (Thorny Woodcock), 242 
Muricida (Family of Murices, Spindle 
Shella, &c.), 239 ; 

Muricids, fossil, 242 
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Nassa (Buccinum), 234 

Natica melanostoma (Turhinidw), 215 

Navicella elliptica (Turbinides), 214 

Nerita, ascensionis, polita, pulligera, 214 

Notarchus Covieri (Tecfbranchiata), 206 

Nudibranchiata (Order of Gastrupudous 
Mollusks), 199 


Oliva maura, sanguinolenta, textilina, 226 

Oniscia, Cancellated (Buccinidw), 235 

Ovualum, Ovum, verrucosum, maargarita, 
pyttfurme, gibbowim, —lonyirostratum, 
volva, 231 


Paludina, parvula, vivipara, 215 

Paramophorus austral, 247 

Parmacella, 195 

Partula (Helicase), 196 

Patellidw (Family of Limpets), 247 

Pectinsbranchiata (Order of Gastropodous 
Molluska), 210 

Periwinkle (Turbinide), 211 

Phasianella (Turbiniude), 214 

Phylidia pustulosa (Liferobranchiata), 206 

Physa, Common (Limnwide), 199 

Pileopsis ungarica, 222 

Placobranchus ocellatus (Nudibranchiata), 
206 

Planaxis sucata (Buccinide), 234 

Planorbis, Horny, 198 

Planorbis, Keeled, 199 

Pleeocheilos (Helicid), 198 

> ec obranciien Meckeli (‘lectibranchlata), 
206 

Pleurotoma, Eared; Turreted, 239 

Pieroceras Scorpion, 243 

Pterosoma (Nudibranchiata), 202 

ev gaat (Order of Gasteropoda), 

94 


Pupa (Helic ide), 195 ° 
Purpura, Imbricated ; Persian, 235 
Pyrula, Bat-like; Fig-like, 239 


Ranella, Foliated (Muriadw), 242 
Ricinula, Spinous (Buccmidsy), 235 


Scutibranchiata » (Order 
Mollusks), 246 

Scylleea pelagica (Nudibranchiata), 206 

Sea-Kar (Halotis) Tuberculated ; Ribbed ; 
Ruddy, 246 

iy chal convexus, 222 

Siiquaria, Muricated, 246 

Siphonaria sipho (Tectibrauchiata), 207 

Slug, The Red—The Great Giey, 194 

Slug, Shielded, 195 

Snail, Large Garden (Helix aspersa), 195 

Solarium variegatum (Trochidw), J10 

Sormetus Adausonii (Tectibranchiata), 207 

Spindle, Chinese ( Rostellaria), 243 

Stomatia (Hahotide), 246 

Streptaxis (Helicidm), 195 

Strombide (Family of Strombus, Pterocerasp 
&o.), 242 

Strombus, Broad-winged, 243 

Bir, astericala; Turtoni; Subulatus, 


Subula, Spotted (Buccinidw), 234 


Tectibranchiata (Order of Gastropodove 
Mofltusks), 206 

Terebellum, convolutum; subulatum, 27 

Terebra (Buccigides), 234 

Tergipes (Nudibranchiata), 203 

Teatacella, 195 

Tethys (Nudibranchiata, 203 

Trichotropis, Bicarinated, 239 

Triton (Muricides), 242 


of Gastropodous 
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Tritonia H ii (Nudibraachiats), 06 

Trivia, Carnea, Europea; Pedioukis; gut- 
tulata, 231 Pa 

Trochids (Family of Pgotinitessiitiate 


tropoda), 210 a sf 
rrttun imperialis; Obeliscus, ary. =” 
, Pabuti er Orie of Gustropodous 
Hh! s ‘ B 4) 

R Lael 
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rbiniday y ‘of Pectinibran 
apods)s 211 “ 
T rs ookii; Marmoratus; Tirquatus, 
Dervitelin, Rosewry Terebra (Téifbinidgs), 214 
Uinbrella (Tectibranchiata), ok 
Valvet® piscinalis (Turbinide), 215 
1 Velutina, 222 fe 
Vermetua, Dentilated ; Lambricoid, 248 
Vertigo Aeiiaey 395 
Vitrina (Helicides), 198 


‘Voluta; Pacifica, Undulata ; Vespertilio, 226 
Volutidw (Family of Volutes, Olive Shells, 


&c.), 223 
Volvaria (Vdlutide), 227 


‘Wentletrap, Royal Staircase (Scalaria), 214 
Whelk, Waved or Common, 234 ' 


CLASS CONCHIFERA (Acs- 
PHALOUs Mouuusks, wir Bi- 
VALVE SHELY&). * 


Alasmodonta undylata ; complanata, 267 
Amonia, SaddJe ; Squamous, 259 
Antphidesma, 275-278 
Auodon, Spleudid, Fluviatile, 267 
Anedonta fluviatilis, undulata, 267 
Anatina subroatrata, 282 

Arca tortuosa, antiquata; Dilwvii, 270 
Arca Now (Noah's Ark,) 270 

Arcade (Family of Ark Shells), 270 
Arcade, fossil, 271 

Aspergillum Javanicum, vaginiferum, 287 
Avicula, 263 


Capsa, Brazilian, 275 

Cardiide (Family of Cockles, Mactre, &c.), 
275 

Cardita, Calyculate, Imbricate, 270 

Catillus, 262 

Chama, Griphoid, 274 

Chatmide (Family of Chama), 271 

Clam, Giant, Spotted, 274 

Clam, Large Water, 259 

eee aperta, lata; Balnorum ; Sicula, 


Clotho, Faugas, 279 

Cockle (Cardium edule), 275 
Conchifera, Class, Characters of, &c. 251, 2, 4 
Coralliophaga, Cardite, 279 
Craasutella, Common, 278 
Crenatula, 262 

Cucullaa, Kared, 270 
Cumingia, Karless, 278 
Cypricardia, 279 

Cyprina, Common, 278 
(‘yrene, Darky, 278 
Cytherea, Spined, White, 278 


Diceras, Ram’s Horn, 274 

Dimyaria (Section of Conchifera), 263 
Donax, 275 

Dreissiua, 266 


Etheria, 263 
Exogyra, Conical, 258 


Fistuluna clava, 287 


Gastrochana cunciformis, 287 : 

Gastrochrenide (Family of Gastrochena, 
Clavagella, &c.), 286 

Gervallia, 262 

Gratelupia, 275 

Gryphaa, ineurved, 258 


Hemicardium, 275 
Hiunites, Sinnous, 258 
Hippopus (Tridacna), 274 


{Inoceramus, 262 
Iridina, Lxotic, Nile, 270 
Isocardia, Heart, 275 


Lamellibranchiata (Conchifera), 255 
Lima, Squamous, 258 

Lithodomus, 206 

Lutruria, Solen-like, 282 

Lutricola, Compressed, 282 


Mactra, Brazilian, 278 

Malleide (Family of Hammer-oystera), 282 

Malleus vulgaris, 262 

Margarita, 267 

eelcegriuids (Family of Pearl-oysters)}, 263 

Modiola, Suleated, Cinnamon-aoiee 

Monomyaria (Section of Conchifera), 255 

Mussel, Edible, 263 

Mya, Common 282 

Mya margaritifera (Unio elongatus), 267 + 

M ede {Samily of Shells, Mya Pandora, 
os 








‘eosronrGreeanindeneaniipenptinenettnitnhteesyaneepinronmantiinelarmaneiinty t 
Mytildes (Family of Mumsls), M 
Mytilus, 4 Magelaniony, 36. * 
Naidw (Family of Fresh- unsels 
Naot Bearded, Pearly, 71 eens 


i, Aa oct ern | 


Meleagrina margarititeta), 263 


Pearl ‘ee Os 
— a (Family of Soallops and Oysters), 


Pectuseg los, Hairy, 271 
Pedum Sponidyloid, 258 
Perna, 262 
Petricola, Pholadiformia, Dactylus, Ochro- 
leuca, mapenta. subglobosa, 279 : 
Pholade (Fam.‘of Pholas, Rock-borers), 283 
Sig anget in A ihgped 282 
las, Dact Cigyat r 
Pinna 66 aaa as 
Placunanomia, Cuming's, 259 
Plagiostoma, 262 
Platiris, 267 
Plicatula, 262 
Possidonia, 262 
Pulvinites, 262 


ef, 
al 
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Sanguinolaria, Mediterranean, Roseate, $82 

Saxicava, Bugose, Northern, 379 

Scallop, Common (Fleder, Gibbous, 
Orbicular). “ 

Solecurtus, Striguilate, 282 

Solen, Vagina, Legume, Rapnis, 282 

ae (Family of Solens or Razor-shells), 


setae, nee 282 

pondylide (Family of Spiny Ovyet 
Clams, &c.), 249 sie i aa 
Spondylus, Ducal, American, 259 


Tellina, 275 

Terediua, Mas 286 

Maio Pavalis, Gigantea, 286 Ai 
ridacna, Giant (Giant Clam), Spotted 

Trigonia, Poutly, 2 prSporien, 


o 


oy 


Ungulina, Transverse, 279 

Duio, Trroratus, Ochraseus, Cariosus, Rae 
diatus, Alatus; Pictoram, Usdulated, 
Flatteued, Folded, 267 

mars? Plicate, Pustular, Purple, Spinous, 

Venericardia, 270 


bal perforans (Boring Rock-Veuus), 


Venus, Cancellated, Patternshot; Common; 
Vulsella, 202 [278 


Window-oyster, Chinese (Placuna), 259 
Xylophaga (Pholas), 283 


CLASS TUNICATA (Tunrt- 
cATE Mouuusgs). . 


Amaroucium proliferum, 290 
Ascidia (Tunicata), 290 


Boltenia reniformis (Tunicata). 290 
Botyyllus, 290 


Chelyosoma Marleayanum, 290 
Cystingia Griffithsin, 299 


Dendrodoa glandaria, 290 
Fodia rubescens, 290 


Ischadites Konigii (fossil), 291 


Polyclinum, 290 
Pyrosuma, 290 


Salpa firoloidea (Timoriensis), 290 
Salpa fusiformis, 290 

Salpa polymorpha, 290 

Salpa zonuria, 290 

Salpaceans (Salpa), &c., 290 
Siuoivum ficus, 290 


Thalia (Salpaceans), 290 

Timoriensis (Salpa firoloudea), 290 
Tunicata (Class of Tumicate Mulluska), 298 
Tunicata, aggregated, 290 ; 


CLASS BRACHIOPODA, OR 
PALLIOBRANCHIATA. 


\ 


Brachiopoda, characters of Clase, 29] 


Crania personata, 29) ‘ 

Lingula Audebardi; Anatina, 201 
,Magas Pumilus, 291 

Orbioula Lamellosa, 293 on 

Producta Martini, 291 " 

Spirifer trigonalis, 291 
-Strigonoceplilus Burtini, 291 
Strophomena rugoss, 291 , 

Thecidium radiatum, 291 

dorsata, deformis, 


Terebratule, gr ~tctlo mat 
canalifera, 201 ee 
rans Ohilensis; truncata, Paittaces 
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“CLASS CIRRHOPODA, or|Baueaie CLASS ARACHNIDAE (Spi- | Grae Pre generys Rostiuce), 383 
CIRRIPEDA (Bernicies, re ala 310 BERS and Scorpions). Gnat, Egg-raft of, 346 


Guat-tribe, oe Car Larve of, 370 


E ome, 311 ' ; , . Grasshoppers, Ovipositor of, 350 
z jun, 807 : ge os ans of Mites, Ticks, &o,), 331 


Acorn-Suetis, &c.) 


. Growth of Caterpillars, 368 
Acatta — wlan, ae "aie f, ea, 815 - ttt bh : 308 330 aa a arp) : Harpalide (Family of Beetles), 383 
Acorm-eh ; e ammerus (Fresh-w tingp Pea awk-moths, British, 390 
Alepas, shell-lese bgrnicles, 204 Gebia, S10 ee sung he bod Peter oOo]. Hawthorn Coccus, 850 
Belneul pelted oa ” sinlane Gpcarsirvat)y 500 | ar? Mites, aa ° , ee (Onder, characters ot) 3 
wy? ; inus@ilack or Violetfand Orahe) @06 . ee . ippobosca, hirundinis; eguina, 398 
Bales Pusillas, 294 a 3 Gelasinsas, 303 . Phalangide (Family of Shepherd Spiders), Hive-bee (A - mellifica) "iistory of, 371 
BnUs, TINT : s s omoptera 
Rernicles or Barnacles, 294 pi " aie ‘ a: onide (Family of Scorpions), 331 ' Honey, 87 4 rder, characters of), 386, 387 
Bernicle, commen or duck, 295 ‘a European; American; African ; , Mes 
’ He 312 1 £334 Hoppera, Maggots of Cheese-fly, (Piophila 
Catophragmus imbricatus, Ps Her tia, Sy hs 8 ‘di Co (Ph ] n ium) casei), 350 
Cotopirus (Coronula), 295 Hermit or Soldier Crab, 314 Ae} G Sahat ds ‘ons : mT oa > | Hornet (Vespa Crabro), 378 
Chelonobia (Coronula), ans Hippa, 314 ™ piders, Geometric; Gossamer; Huntiug s | Humble-bee (Bombus terrestris), Histor 
P Aquatic; Nest-builders; House: Eggs > ory 
pc hiebeeiten hig 295 ), 298 Homola, 314 «y of 331 of 375 
Ineras vitta yeuiftepas ’ Il 310 ' ey Hydrometride: (Family of Insects), 386 
Cirrhopoda, Characters of Class, 201 oe esata 307* Water ioe ta aaa 334 Hymenoptera ( Sees ehacacien of), 386 
Cirrhapoda, fossil, 296 Ibacus, 319 y Ichueurnou-fies, Ovipositur of, 31 
Cir » Pedunculated and Sessile, 201 | ldotea, 326 oo Imago, 37! 
Clitia verruca, 295 Inachus, 307 ‘| CLASS INSECTA (Insrcts). | Insecta (Class of Insects), general observa- 
‘Conia porosa, 295. ’ Jone, 323 tious, 334 
Coronula bélenaris, 205 Isopoda (Order of Crustacea), 323 Estrus Bovis; Tarandi; equi ovia, 355 Insects, Abdomen of, 338 
Coronula diadema, 295 Lamodipoda (Order of Crustacea), 328 Ametabula (Insecta), 358 Insecta, Autenne of, 343 
‘Cree gregaria, 295 Lambrus, 311 Auts, History of, 37 Insecta, Circulation of blood of, 839 
Diddema (Coronula 295 : Land-craba, 303 Ants, Conflicts of, 382 Inaecta, Classification of, 386 
Gymnolepas (Otign Cuvieri), 294 Leptomera pedata, 323 Ants, Emigrations of, 382 Insects, Digestive apparatus of, 342 
Lepas anatifera ntalasmis), 294 Leptopodia, 307 Auta, European, 379 Insects, Dipterous, Bucking disc of limbs of, 
Litholepas (Lithotrya), 295 Lernwa, 327 Ants in a state of slavery, 382 338 
Lithotrya dorsal 3 Lerneiform Crustacea, 327 Ants of South America and Australia, 379 | Insects, Haustellate, mouth of, 335 
Uctomer ig angm@osa, 298 Lerneonema, 327 Antelion, larva, habits of, 36 Insecta, Hearing of, Taste of, Touch of, 
-Otion Cuvieri (Gymnolepas), 294 Leucippa, 310 ™ Aphides, imprisoed by Auta, 382 Smell of, 343 
Pentalasmis anatifera (Lepas anatifera), 294 | eucosians (Family of Crabs), 311 Aphis, puucturing sucker of, 335 Insects, Instinct of, im depositing their 
Policipes mitella, 295 Libinia, 807 : Aphis, experiments on reproduction of, 387 eggs, 346 
- olylepas (Scalpellum), 295 Ligia, 326 Apparatus, Entomological, 398 lusects, Egas of, 345 
Pyrgoma crenatum, 295 Lunnoria, 323. - rh Bedeguar gall of wild rose, 354 Jusects, Limbs of, 338 
Scalpellum vulgare, 295 Limulus, 327 *! Bee-bread, 374 Tusects, Lurmious, 383 ° 
Tetialasmis hirsutue, 295 Lissa, 310 Bee, sting of, 35] lusects, Mandibulate, Structure of, Head, 
Tubimcella balenarum, 295 Lithodes, 314 Bee, structure of pide 336 sa ; Mouth, bates nar 
ae, ‘ Loma, 314 Beetle, Sucred of Egyptians, 38° neects, Muscles of flight of, 339 
DB-KINGDOM ARTICULATA, Lucifer typus, 322 Beetles, Cumnvorous, \awa of, 334 Insecta, Muscular system of, 342 
"" Cuv. (HOMOGAN GLIATA, Lupea, 302 Beetles, Vegetable feeders, jaws of, 334 Jum cts, Nervous system of, 342 
» Owen Macropodians, 307 Blatta, Foot-cushions of, 338 Insects, Locomotion of, 338 
z Maci ura (Section of Crustacea), 38 Blaps mortisaga (Churchyard Beetle), 366 ee Toe of ee of, 342 
r Maia, 310 Blow-fly, Chequered ; green, 358 usecta, Respiration of, 339 
CLASS CRUST ACEA (Crans, Maida, 507 Rluebuttle, Gannon: 308 Trisec ta, Btrecture of, 346 e 
LOBSTERS, &C.'). Malacostiaca (Section of Crustacea), 298 Bucidium galeritum ; tintinnabuliferum, 387 | Insecta, Thorax of, 338 
Megalopa, 318 Bientus Temmuincki, 383 Insects, Vocal Powers of, 339 
Acanthonyx, 310 Melia, 303 Brown Ant (Formica fusca), 379 Tnsects, Wings of, 338 
Actheres, 327 Melita, 323 Butterflies, British, 387 Jet Aut (Formica fuliginosa), 379 
Fiiga, 327 Micippa, 310 Butterfly, Proboscis of, 335 Luc Iusect, 374 
Miglea, 315 Mithrax, 310 taddis Worms, 367 Lamia Amputator, 383 
Albunea, 314 Monoculus (Apus), 327 Caralidm (Family of Beetles), 383 Lampyris noctiluca, splendidula, 383 
Alpheus, 318 Myc ters, 307 Carder-bee (B. muscornin), history of, 375 | Lantern-fly (Fulgora laternarta), 383 
Alima, 322 M ysis (¢ possum Shrimps), 322 Carpenter-bees, galleries of, 347 Larves of Lusects, Structure and Habits of 
Amphipoda (Order of cua 323 Newsa, 3:25 Carpenter-wasps, 347 358 
Anomoura (Section of Crustacea), 314 Naxia, 310 Caterpillars or larva, characters of, 358 Larvae, Aquatic, Habits of, 367 
Anthura, 323 Nelocna, 323 Cecidumya destructor (Hessian Wheat-fly), | Laisa of Coccmella, Chiysopa, Cassada 
Apus Dina 327 Ocypoda, 303 350 Kc, 366 
Armadillo, 326 Mthia, 31! Chaffer-beetle, larva, 306 Lewl-cutting Bees, 347 
Asellus, 326 Onisc us (Woed-louse), 326 Chameleou-fly, aquatic larva of, 370 Leaf-mining Caterpullars, 367 
Astacus (Lobster, River Cray-flsh, &c.), 318 Oxythyneln, 307 Cheen-fly, ovipositor and caterpillar of, 350 | Leal-rolling Caterpillars, 362 
Atya, 318 Oxystoma, 311 Chrysalis, 359, 362 Leaf-rolle:, Uggs of, 346 
Atylus, 323 Pactolus, 314 Chinehyad Beetle (Blaps mortisaga), 366 Legionary Ants, 382 
Axia, 319 Pweilopoda (Order of Entomostraca), 326 Cicada hematudes, 351 Lepidoptera (Order, Characters of), 337 
Birgus Catro (Pagurus Latro), 315 Pagurus (Henmit Crab), 314 Cicada, Ovipostor of, 351 L mbe of Caterpillars, 358 
Bopyrus Ciangorum, 323 Paleemon (Prawn and Medway Shump), 318 | Cicindehde (Family of Beetles), 383 Locuat, 386 
Posvia, 393 ; Palins (Laugoustes, or Sea Cray-ish), 319 | ( imex lectulanus, 356 May-fly (Ephemera), 367 
Brachipus stagnalis (Brine Shrimp), 302 Parthenope, 311 C amicidar (Family of insects), 386 Maggots, Rat-tilud, 370 
Brachyura (‘Short-tailed Decapods), 302 Penella, 327 Classification of Insecta, 386 Mantis, 340 
Branchiopoda (Oider of Entomostraca), 326 | Poricera, 310 Clothes-moths (Tinew), Caterpillars of, 367 | Markwich Fly (Chlorops pumilionis), 350 
Calappa, 311 Persephona, 311 Coceidw (Guallinsecta), 347 Mason-Bees, Cells of, 347 
Callianagsa, 319 * Phyllophoa 327 Coccus, 350 Masou-Wasps, Cells of, 346 
Cuallianidea, 319 : Phy Hosoma, 322 Cochineal Insect, 350 Meal-worm (Larva ol Tenebrio Molitor), 386 
Oalligus, 327 Pinnotheres, 307 Cocoous of Caterpillars, 359 Met ibula (Insecta), 358 
Camposcia, 307 Piremela, 303 Coleoptera (Order, Characters of), 386 Mininy- Bees, Pits of, 347 
Cancer (Crabs), 302 : Pisa, 310 Combs of Bees, Construction of. 37 4 Mole Cricket, Nest of, 350 
Cancer pagurus (Large edible Crab), 302 Plagusia, 307 Cored (Faiunly of Insects), 3&6 Moth, Prob wus of, 335 
Canolira, 323 Platyomchus, 302 Corn-Weevil (Calandra gianaina), 366 Moth, Luckey ; Gipsy; Vapourer, eggs of, 
Cardisona, 306 Podopthalmua, 302 CranevGlies (Ti pul), Ovipositor of, 350 $16 
Cenobita, 314 Porcellana, 315 Crepusculaiia, Section of Lepidoptera, 347 | Moths, Britiah, 391 
Cerapus, 323 Portumnus, 302 Ctenophora flaveolata, ornata, 398 Moulting of Caterpillars, 358 
Chorinus, 310 Portunns, 3802 Currant-galis of Cyinpa, 35-4 Nematus Camnew, 331 
Cilicwa, 323 Prawn (Palemon serratus), 318 Cynips Queicus-folu, Rose; Quercus-gem- | Nematus Rivesn, 351 
Condracanthus, 327 Pychuogonum, 327 mo; Gemste; Quercus, 354 Neuryptera (Orde, characters of), 386 
Corystes, 303 Rania, 314 : Destructiveness of Larve, 306 Noaturna, Section of Lepidoptera, 387 
Corystians, 314 Remipes, 314 Development of perfect Insect, 363 N ut-Weegil (Balauinus nucum), dbo, 883 
Crabs, 302 Ruppellia, 303 Diopsis Sykegu, 398 Nyoteibia (Batlice), 398 
Grab, Common Edible, 302 Sand-crab (Ocypoda arenaria), 303 Diptera (Order, Characters of), 398 Oak-apples, J54 
Crabs, Latreille’s arrangement of, 314 Scyllarus, 318 Diurna, Section of Lepidoptera, 387 Oithoptera (Order, characters of), 386 
Crangon (Shrimp), 318 Serolis Fabricti, 323 Diagon-fly, Larva and Pupa ol, 370 Ovipositors of Insects, 350 
jocarcunus, 310 Shiimps, 318 Egg-raft of Gnat, 370 Phasina (Leaf insects), 386 
rustaéea (Class), Structure and Divisions, | Sphiioma, 323 Eggs of Insects, their power of resisting | Phrygunea, 367 
208 Squilla, 323 cold and heat, 346 Processionary Caterpillars, 862 
Cryptopodiana, 311 Stenucinops, 310 Ephemera, May-fly, 367 Propolis, 374 
Cryptopodia, 311 Stenohynuchus, 307 Epipone (Genus of Wasps), 378 Pupa, 359, 362 
Cyamus Cote, $23 Stenosovma, 326 Fallow Aut (Formica rufa), 379 Pupa-case, 38 
Cyclops, 327 , Stomapoda (Order of Crustacea), 322 Pield-Cricket, Acheta, ery of, 339 Pup, ametabolous and metabolous, 371 
Cymodoten, 323 Suctorial Crustaceans, 3:27 Fire-fly of West Tudies (Kater noctilucus), | Pygolampsis, Italica (Fire-fly), 380 
Cymothoa, 323 Swiroming Crabs, 302 383 Reduvudw (Family of Insects), 386 
Cypri, 327 Talitrus (Sand Lopper), 323 Fly, sucking proboscis of, 338 Sawiflies (Tenthiedy), Ovipositor of, 357 
Daphnia, 327 Thalamita, 302 Forestefly (Hippobosca eyuina). 398 Scarabeidw (Family of Beetles), 383 
Decapoda one of Crustacea), 302 Thalassiva, 319 Froghopper (Corcopis spumaria), 360 Scarabwus (Ateuchus), Agyptiacus; Sacer 
Doclea, 30 Thelphusa, 303 . Fulgova laternala: 383 383 
Dorippe, 303 Thenus, 319 Fulgorides (Family of Insects), 386 Selandria alni, 351 
Dromia, 3038 , Tracheliastes, 327 Furemoths (Tinew), Caterpillars of, 367 Sphingide, Hawh Moths, 390 
Dynomene, 803 Trilebites (fossil), 326 Gadefly (istrus Bovis), 355 Silk apparatus of caterpillars, 358 
Egeon, 318 Uda, 306 Gall-flies (Cynips), 354 Silk-worm, 359 
Egeria, 310 Vivlet Crabs, or Toulouroux, 303 Galls of Aphis, 354 Stag-beetle, Lucanua Cervus, 383 
Entomostraca(Sestion of Crustacea), 296, 226 | Xantlo, 30 Galls of Commerce, 354 Sting of Bees and Wasps, 351 
ialtus, 310 Xiphosura (Sirb-class of Crustacea), 327 Galle of Weevils (Curculio), 354 Structures of larvee, 367 
Kpigon (Seo Lemeiform Crustacea), 327 Zoea clavata, 327 Gallinsecta (Cuccida), 347 Suctoiial Insects, suckers of, $35 


Hriphia, 303 Zosimus, 303 Gvometride: (Family of Moths), 394 Swarming of Auts, 379 


432° 


Tenthredo (Saw-fly,) 351 

Tents of Caterpillars, 359 

Termes, atrox; arborum, mordax, 385 

Termes bellicosus, lucifugus, 362 

Termites, Habitation of, 362 

"ermites, History of, 382 = 

Termites, Ravages of, 383 

Thistle-fly, Tephiites Cardui, 354 

Transfurmations of Caterpillars, 358 

‘l'reo-hoppers, Cicada, voice of, 339 

Turf aut (Formica cwspitam), 379 

Vespa Britaunica, Holsatica, 3768 

Vespiary, Structure of, 378 

ee Common (Vespa vulgaris), History 
af, 378 

Wasp, Chiguana (Myraptera acutellaris), 378 

Wasps, South American, Honey of, 37 

Waape’ nests, Pendent, from Cayenne, 378 

Water Boatman (Nutonecta), 386 

Water Scorpion (Nepa), 38 

Wax, 374 

Wheat-flies, nee of, 350 

Wire-worm (Larva of Klater), 366 

Yellow Ant (Fo:mica flava), 379 

Zimb of Bruce, 355 





CLASS MYRIAPODA (Crn- 
TIPEDES, MILLEPEDES). 


Centipedes, 399 

Chilognatha, section of Myriapoda, 398 
Chilopoida, section'of Myriapoda, 399 
Craspedosoma, 399 

Geophilusa, electricus; longicornis, 399 
Glomeris marginata, 399 

Lithobius forficatus, 399 

Millepede (Julus), 308 

Myrinpoda, Class; Characters of, 398 
Pil illepede, 399 

Polydesmus, 338 

Polyxenua, 399 

Scolopendra, 399 

Scolopendra largura (Polyxenus), 399 
Scutigera colevptrata, 399 


CLASS ANNELIDA 
BLOODED WorMs),. 


(Rrp- 


Abranchiata (Order of Annelida), 309 
Aunelida, Clase; Churacters of, 389 
Detrupa subulata, 302 

Dorsibranchiata (Order of Aunelida), 399 
Karthworm, 402 

Geobdella Trochetii, 402 

Gordius aquaticus, 399 

Leech, 402 

Leeches, Terrestrial, of Chili and Ceylon, 402 
Lugworm, Arenicola piscatorum, 399 
Nais, 399 

Nereis phosphorescens, 399 

Sea-mouse, Aphrodite aculeata, 399 
Serpula oonturtuplicata, 399 

Nerpula vermicularis, 399 

Torebelle, 402 

Tubicol# (Order of Annelida), 398 
Vermilia triquetra, 399 


Sun-xincpom NEMATONEURA. 
CLASS ECHINODERMATA. 


Actiocrinites triacontadactylus, 402 
Asterias, Structure and habits of, 403 
Asterias rubens, tessellata, 402 
Apiocrinites rotundus, 402 

Bonellia viridis, 406 

Comatula Adone, 402 

Eohinidsw (Family of Echini), 403 
Fchinide, fossil, 406 

Kohinodermata (Class, Characters of), 402 
Behinus, Structure and Habits of, 403, 406 


INDEX TO THE MUSEUM OF ANIMATED NATURE. 


Eucrinites, 402 - 

Bnorinve Liliiformis, 402 

Entrochite Marble, 402 

Euryale costata, palmifera, 402 

Euryale gorganosephalus, 402 

Kuryale soutata, 402 

Fistularides (Family of Echinodermata), 436 

Holothuria, Phantapus; papillosa ; vittata ; 
cucumis; tubylosa; ananas, 406 

Holothurides, Family of Echinodermata, 406 

Ophiura téexturata, aunulosa, granulata, 402 

Opbiura, 403 

Pentacrinus Briarena, 402 

Pentaciinus Capnt Medusm, 402 

Pentacrinus Kuropwus, 402 

Scutellw, 416 

Siponculus edulis, 406 

Spatangus, 403, 406 

Stelleride (Family of Sea-stars), 402 

Thalassema vchuurus, 40 

Tripaug, 406 


CLASS COQSLELMINTHA. 


Ceelelmintha, Class, Characters of, 406 
Filana Medinensia, Oculi, 406 
Guinea-Worm, 406 

Linguatula, 406 

Strongylus equinus, 406 


CLASS ROTIFERA (Wuazut- 
LIKE ANIMACULA). 

Brachuonus urceolaiis, 407 

Loricata, Section of Rotifers, 406 

Notommata centrara, 407 


Nuda, Section of Rotilera, 406 
Rotifera, Class, Churacteis of, 106 


CLASS BRYOZOA 
CORALS). 


(Moss- 


Acomarchis neritina, 407 

Andonea folifera, 407 

Bryozoa, Class, ( baractera of, 407 

Bowerbankia densa (Valketia), 407 
Saberea dichotoma, 407 

Canda aachnoidea, 407 

Cellaria cervides ; Salicornia loricata, 407 

Cellepora purmicosa, 407 

Cilicbranchiats (Bryozoa), 107 

Di.copora verrucosa, 407 

Klectra verticellata, 407 

Eschara foliacea, 407 

Elzerina Blamvyallit, 407 

Flustra curbasea, deutata, fuliacea, avicu- 

laris, 407 

Foraminifera, 407 

Menipea hyalina, 407 

Pherusa Tabulusa, 407 

Retepora cellulosa, 407 

Unicellana chelata, 407 

Valkeria imbiicata, 407 


Sus-xincpom ACRITA. 
CLASS PORIFERA. 


Acrita, Characters of, 407 

Porifera, Sponges, Structure of, 410 

Spongia, oculata, papillaris cinerea, pa 
nicea, compiesaa, 410 

Sponges, Fk ussil, 410 


CLASS PHYTOZOA, or PO- 
LYPIFERA (ZOopHYTES 
AND CoRALS). 

Actinia Senihs, Coriacea; Equina; Plu- 


musa; Jordaica ; Helianthes, 418 
Actune, Habits and Structure of, 418 





a 


Aglaophenia (Plumulania), 414 
Aloyonids, Cartilaginous Phytozoa, 410 
Alveopora retepora, 411 
Antipathes, 41 
Astrea, Ananas; rotulosa; favosa, 4) 1 
Brain Corals (Meandrina), 411 
Campanularia volubilis, 414 
jmea ganguinea, 418 
ryophyllia cyathus, 411 
Catenopore escaroides, 411 
Cladocora ceapitosa, 411 
Columnaria, 411 
ee lalands, formation of, 41! 
soralluin Rubram (Hed Coral), 414 
Corticifera glareola (Zoanthide), 418 
Dentipora virginea, 411 
)ynamena operculata, 414 
Kdwardsia (Artinia), 418 
Favosites Gothlandica, 411 
Fungia, 411 
Gemmipora, mesenterina, 411 
Gorgonia, 414 
Heleopora coerulea, 411 
Heteropora, crytopora, 4] 1 
Hornera froudiculata, 41] 
Hydra, structure of, 410 
Tluanthus Scoticus, 418 
Isis Hippuris (Horsetail coral), 414 
Lithophytes, Stony Phytozoa, 411 
Lucernazia auricula, 418 
Maiclrastrma, 411 
Madrephylliea, 411 
Madrepora abranoides, 411 
Mammellifera auriculata (Zoanthidwy), 418 
Meandrina, Desdalea, 41] 
Milliporides, 411 
Naisa reptans (Plumatella cristata), 414 
Ocufina axillaris, 41] 
pora alcicoruis, 411 
avonia, 41] 
Pennatula, 414 
Pennatulidm (Seapens), 414 
Phytozoa, Cortical, Tubular, 410 
Phytozoa, Cartilayinous, Fleahy, 410 
Phytozoa, Characters of, 410 
Plexaura, 414 
Plumatella cristata, 414 
Plumularia Pluma, 414 
Polypes, Simple, Compound, 411 
Polypiaria dulna, group of Zoophytes, 414 
Polypifera, eurticiterous, 414 
Polypifera, Compound, Tubular, 414 
Porites clavaria, 411 
Primnoa, 414 
Red coral (Corallum rubrum), 414 
Sea Anemones (Actiniw), 414 
Sertulana, 414 
Sertulariwa (Family of Zoophytes), 414 
Stromatopora subconcentrica, 411 
Stylina, 411 
Syringopora geniculatata, 41] 
Terebellaria ramosissima, 411 
Thusaria, 414 
Tibiana fasciculata, 414 
Tubipora musica, 410 
Tubularides (Family of Zoophytes), 414 
Umbellaria (Seapen), 414 
Virgularia, 414 
Avautharia, Fleshy Polypes, 414 
Zoanthide (Zvauthus, &c.), 418 
Zoanthus Solander:, 418 
Zoophytes, Horny tubular, Economy of, 414 
Zvophytes, Phosphorescent, 414 


CLASS POLYGASTRICA 
(PoLyGasTRic ANIMALCULES). 


Bursaria truncatella, 419 

Leucophrys patula, 419 

Monuds (Monas atomos), 419 

Monas, 419 

Polygastric Animalcules, Characters of, 418 
Polyyastrica, fussil, 418 





|CLASS ACALEPPH (Sza- 


NETTLES, JELLY-FISH, &0.). 


Acalephes, Class, Characters of, 410 
AE quotes cyanea, 419 

Ampbhiroa alata, 423 

Apdiemia Urania, 422 

Beroe ovata, 432 

Callianira triploptera, 422 

‘alpe pentagona, 423 

Cestum Veneris, 422 

Charyhdea periphylla, 419 
Ciliograda (Order of Acalephe), 422 
Cirrhigrada (Order of Agalephm), 422 
Euboides vitrens, 423 

Cucnbalus cordiformis, 423 
‘Cucullus doreyanus, 423 

Cyanea aurita, 419 

Cydippe pileus, 422 

Dicky Bor D. Ca lifera), 42 

iphyes Bory (D. Campanulifera), 423 

a Aes (Bede of Acalephw), 422 . - 
Doliolum Mediterraneum, 423 ~ 
Enneagone hyalina, 423 
Eudora undulosa, 419 

Galeolaria Australis, 423 

Lymnoria triedra, 419 

Navicula sagittata, 423 

Noctiluca miliaris, 423 

Pelagia Luabiche, 419 
Physalia ha Nery 422 
Phyaograda (Order of Acalephas), 423 
Physsophora muzonema, 422 
Polylnechionia Linnsana, 422 
Porpita gigantea ; Glandifera, 422 
Eee Man-ol-wur (Physalia pelagica), 

ZZ 

Praia dubia, 423 

Protomedea lutea, 422 

Pulmonigrada (Order of Acalephxw), 419 
Pyramus tetragona, 423 
Rataria mitrata, 422 
Rhizophysa filiformie, 422 
Rhisostoma Cuvieri, 419 
Rhodophysa heliauthus, 422 
Rosacea Ceuteusis, 423 
Sulculeolaria quadrivalvis, 423 
Tetragona hispidum, 42.33 
Thaumautias cyinbuloidea, 419 
Tima flavilabria, 419 

Velella lata, 422 


CLASS STERELMINTHA 
(ParkNcuyMATOuS Worms). | 


Acanthocephala (Order of Sterelmintha), 423 

Cestoidea (Order of Sterelmintha), 423 

Cisticercua longicol)is, 423 

Coenurus cerebnalis, 423 

Dipjozoon padoxum, 423 

Distoma hepaticum, 423 

Echinorhynuchus gigas, 423 

Hydatids (Cisticercus), 423 

Ligula Cingulum, 42 

Nemertes, 423 

Planarie, 423 

Pulystuma, 423 

Sterelmiitha (Clase, Charactera of), 423 

Teonia sulium ; lata; lamelligera, 423 

Teenoidea (Order of Sterelmiutha), 423 

Tapeworm (Tseuia), 423 

Trematoda (Order of Sterelmintha), 423 

Concluding observations, 425 

Additional remarks on Hybrids between 
the lion and tigr uraine Opossum, 
Cheeropus, Sprat, 42 

Arrangement of the Ammal Kingdom, 425 


CORRIGENDA. 
Vax. Il. page 290, middle col., 10 lines 
from the last, dele “ Holothuna.” 
291, left-hand col,, 29th line from the 
top, for “ cariceous,” read * coriaceous,” 
294, left-hand col., 8th line from the top, 
for ‘* Pentalismu,” read “ Pentalasmis.” 





